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VARIATION OF ANIMALS AND PLANTS 

UNDER D03IESTICATI0N. 



INTRODUCTION. 

Thb object of this work tb not to describe all the many races 
of animals which have been domesticated' by man, and of 
the plants whidi have been cultivftted by him; eyen if I 
possMsed the requisite knowledge^ so gigantic an nndertaking 
would be here saperfiuons. It is my intention to give under the 
head of each species only sneh facts as I have been able to col- 
lect or observe, showinj^ the amount and nature of the changes 
whi('h animals and plants have undergone whilst under man's 
dominion, or which bear on the general piiuciples of varia- 
tion. In one case alone, namely in that of the domestic 
pigeon, I will dei;rribe fully all the chief races, tlieir history, 
the amount and nature of tlieir differences, and the probable 
steps by which they have been formed. I have selected this 
ease, because, as we shnll hereafter see, the materials are better 
than in any other; and one case fully described will in fact 
illustrate all others. But I shall also describe domesticated 
rabbits, fowls, and ducks, with considerable fullness. 

The subjects discuased in this volume are so connected that 
it is not a little dilFicult to decide how they can be best arranged. 
I ha?e determined in the first part to give, under the heads of tlie 
yarious animals and plants, a ]arge body of facts, some of whidi 
may at first appear but little related to oUr subject, and to 
devote the latter part to general discussions. Whenever I haye 
found it necessary to gire numerous detailsi, in support of any 
proposition or conclusion, small type has been used. The reader 
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will, I tbink, find this plan a convenience, for, if lie does not 
doubt tlie conclusion or care about the details, he can easily 
pass tlictii over ; yet I may bo permitted to say that some 
of tlie discussions thus printed deserve attention, at least from 
the professed naturalist. 

It may be useful to those who have read nothing about 
Natural Selection, if I here give a brief sketch of the whole 
sul)jGet and of its bearing on the origin of 8j>ecie8.^ This is 
the more desirable, as it is impossible in the present work to 
avoid many allusions to questions which will be fully discussed 
in future Yolumes. 

From a remote period, in all parts of the worlds man has 
sul >jected many animals and plants to domestication or culture. 
Man has no power of altering the absolute conditions of life; 
he cannot change the climate of anyoountry ; he adds no new 
element to the soil; but he can remove an uiimal or pknt 
from one climate or soil to another, and give it food on which 
it did not subsist in its natural state. It is an enor to speak 
of man tampering with nature" and causing yariability. If 
organic beings had not possessed an inherent tendency to Tary, 
man could have done nothing.* He unintentionally exposes 
his animals and plants to various conditions of life, and 
variability supervenes, which he cannot even j)reveiit or check. 
Consider tlio simple case of a plant which has been cultivated 
during a long time in its native countr\% and which conse- 
quently has not been subjected to any change of climate. It 
has been protected to a certain extent from the competing 
roots of plants of otlier kinds ; it has gcnorally been grown in 
manured soil, but probably not richer than that of many an 
alluvial flat ; and lastly, it has been exposed to changes in its 
conditions, being grown sometimes in one district and some- 
times in another, in different soils. Under such circumstances, 

' To any one who has attentively ' M. FoucUct Uos recently (' Plurality 

read my 'Origin of Speeica* this Intra- of Baoea.' Eng. Traaalai, 1864, p. 83, 

(luf'ti xi will lie sup. rllunus. As I stated &c.^ in^i.sted that variation under do- 
in that work tLat I should soon publisli nicsticiition throws no light on the na- 
Cbe &ct8 on which the conclusions given tund luoditication of species. I cannot 
in it w«ro founded,! here beg peniiinioQ pcineiro the fiom of hit axgomeiita, or, 
to remark that the crr( at delay in pub- to speak more accurately, of hla aOGT- 
liiihing tins lirst work has been caused tions to this efiect. 
by continued ill-health. 
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scaioely a plant can be namedj though coltiTBted in the nidest 
manner, which has not given birth to seTeial varietiea. It can 
hardly be maintained that during the many changes which this 
earth has undergone, and during the natural migrations of plants 

from one land or island to another, tenanted by different species, 
that such plants will not often have been subjected to cliMiigrs 
in their conditions analogous to those which almost inevitably 
cause cultivated plants to vary. No doubt man selects varying 
individuals, sows their seeds, and again selects their varying 
offspring. But the initial variation on which man works, and 
without which he can do nothing, is caused by slight changes 
in the conditions of life, which must often have occurred under 
nature, Man, therefore, may be said to have been trying an 
experiment on a gigantic scale ; and it is an experiment \vhich 
nature during the long lapse of time has incessantly tried. Hence 
it follows that the principles of domestication are important for 
us. The main result is that oxganic beings thus treated have 
varied largely, and the variations have been inherited. This 
has apparently been one diief cause of the belief long held by 
some few naturalists that species in a state of nature undergo 
change. 

I shall in this volume treat, as fully as my materials permit, 
the whole subject of variation under domestication. We may 
thus hope to obtain some light, little though it be, on the 

causes of variability, — on the laws which govern it, such as the 
direct action of ciimato and food, the effects of use and disuse, 
and of correlation of gi'owth, — and on the amount of change to 
Avhich domesticated organisms are liable. Wo shall learn some- 
thing on tho laws of inheritanc*', on the cfl'octs of crossing dif- 
ferent breeds, and on that sterility wliich often supervenes when 
organic beings are removed from their natural conditions of life, 
and likewise when they are too closely interbred. During this 
investigation we shall see that the principle of Selection is all 
important Although man does not cause variability and cannot 
even prevent it, he can select, preserve, and accumulate the 
variations given to him by the hand of tiature in any way 
which he chooses; and thus he can certainly produce a 
great result Selection may be followed either methodically 
and intentionally, or unconsciously and unintentionally. Han 
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may select and preserve each successive variation, witli the 
distinct intention of improvini]!' and altering a breed, in accord- * 
nnco with a preconceived idea ; and by thns adding up varia- 
tions, often so slight as to be imperceptible by an unedur^ated 
eye, he has eflected wonderful changes and improvements. It 
can, also, be clearly fihown that man, without any intention 
or thought of improving the breed, by preserving in each 
successive generation the individuals which he prizes most, and 
by destroying the wortiUess individuals, slowly, though sozely, 
ixidnoes] great changea. As tiie will of man tlius comes into 
play, we can understand how it is that domesticated breeds 
show adaptation to his wants and pleasures. We can fiirther 
understand how it is that domestic races of animals and enlti- 
Tated races of plants often exhibit an abnormal character, as 
compared witii natural species ; ibr they hare been modified not 
for their own benefit, but for that of man. 

In a second work I shall discuss the variability of organic 
beings in a state of iiatuic; namely, the individual differences 
presented by animals and plants, and those sliglitly greater and 
generally inherited differences which are ranked by naturalists 
as varieties or geograpliieal races. We shall see how difficult, 
or rather how impossible it often is, to distinguish between 
races and sub-species, as the less well-marked forms have 
sometimes been denominated ; and again between sub-species 
and true species. I shall further attempt to show that it is 
the common and widely ranging, or, as they may be called, 
the dominant species, which most frequently vary ; and that 
it is the large and flourishing genera which include the greatest 
number of varying species. Varieties, as we shall see^ may 
justly be called incipient species. 

But it may be urged, granting that organic beings in a state 
of nature present some yarieties, — that their organization is 
in some slight degree plastic; granting that many anfmsla 
and plants haye varied greatly under domestication, and that 
man by his power of selection has gone on accumulating such 
\ ariations until he has made strongly marked and firmly in- 
herited races.; granting all this, how, it may be asked, have 
species arisen in a state of nature ? The differences between 
natural varieties are slight; whereas the diiTerences are con- 
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siderable between the species of the same genus, and groat 
between the species of distin( t nera. How do these lesser 
differences becuiiie augmented into the greater difference? 
How do varieties, or as I have call(Ml them incipient species, 
become converted into trne and well-<lcfined s2)eeies? How lias 
each new s}x?cies heen a<Uipted to tlie surrounding physical con- 
ditions, and to] the other forms of life on which it in any way 
depends? We see on every side of us innumerable adaptii- 
tionB and contrivances, which have justly excited in the mind 
of every obsenrer the hip^hest admiration. There is, for instaaoe, 
a fly (Cecidomyia)^ which deposits its eggs within the stamens 
of a Scrophularia, and secretes a poison which produces a gall, 
on which the larva feeds ; but there is anotlier insect (Miso- 
campns) which deposits its eggs within the body of the larva 
within the gall, and is thus nourished by its living prey; eo 
that here a hymenopteroos insect depends on a dipterous 
insect, and this depends on its power of producing a monstroits 
growth in a partacnlaf organ of a particular plant So it is^ in 
a more or less plainly marked manner, in thousands and tens 
of thousands of cases, with the lowest as well as with the highest 
productions of nature. 

This problem of the conversion of varieties into species, — 
that is, the augmentiition of the slight differences character- 
istic of varieties into the grcMiter differences characteristic of 
species and genera, including the admirable adaptations of each 
being to its comph x organic and inorganic conditions of life, — 
will form the main subject of my second work. We shall 
therein see that all organic beings, without exception, tend to 
increase at so high a ratio, that no district, no station, not even 
the whole surface of the land or the whole ocean, would hold 
the progeny of a single pair after a certain number of genera- 
tions. The inevitable r^ult is an ever-recurrent Struggle for 
Existence. It has truly been said that all nature is at war ; 
the strongest ultimately prevail, the weakest laH ; and we well 
know that myriads of forms have disappeared fiom the &06 
of the earfli. If then organic beings in a state of nature vary 
even in a slight degree, owing to changea in the surrounding 
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conditions, of uhicli we have ubundant froolo<;ioal evidence, or 
from any other cause ; if, in the long course of ages, inherit- 
able variations ever arise in any way advantageous to any 
being under its excessively complex and changing relations of 
life; and it would be a strange fact if beneficial variations did 
never arise, seeing how many bave arisen which man has taken , 
advantage of for his own profit or pleasure ; if then these con- 
tingenciefl erer oocnr, and I do not sec how the probability of 
their oocorrenoe can be doubted, then the severe and often- 
recnrrent straggle fbr existence will determine that those 
variationfl^ however slight^ which are fitvourable shall be pre- 
served or selected, and those which are unfiftvourable shall be 
destroyed. 

This preservation, durmg the battle for life, of varieties 
which possess any advantage in stmcture, constitution, or 
instinct, I have called Natural Seleoticm; and Mr. Herbert 

Spencer has well expressed the same idea by the Survival of 
the Fittest. The term natural selection " is in some respects a 
bad one, as it seems to imply conscious choice; but this will 
be disregarded alter a little familiarity. No one objects to 
chemists speaking of " elective aflinity ; " and certiiinly aii 
acid has no more choice in combining with a base, than the 
conditions of life have in determining whether or not a new 
fiirm be selected or preserved. The term is so far a good 
one as it brings into connection the production of domestic 
races by man's power of selection, and the natural preserva- 
tion of varieties and spc^cies in a state of nature. For brevity 
sake I sometimes speak of natural selection as an intel-- 
ligent power ; — ^in the same way as astronomers speak of the 
attraction of gravity as ruling the moTements of the planets^ 
or as agriculturists speak of man making domestic races by 
his power of selection. In the one case, as in the other, selec- 
tion does nothing without variability, and this dt peuds in some 
manner on the action of the sunounding drcnmstances on the 
organism. I have, also, often personified the word Natm:e; 
for I have found it difficult to avoid this ambiguity; but I 
mean by nature only the aggregrate action and product of 
many natural laws, — and by laws only the ascertiiined sei^uence 
of events.. 
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In the chapter devoted to natmal aelectioii I shall show 
ftosa eipefiment and from a mnltitnde of foctSy that the 
greatest amount of life can be supported on each spot by 
great diversification or diyeigence in the stractnre and consti* 
ttttion of its inhabitants. We shall, also,, see that the con- 
tinued production of new forms through natural selection, 
which implies that each new variety has some advantage over 
others, almost iuevitably leads to tho cxtormiiiatiou of the 
older and less improved forms. J'hcsc latter are almost neces- 
sarily intonnodiate in structure as well as in descent between 
the last-proiluced forms and their original parent- species. 
Now, it'\\(' suppose a specios to produce two or more varieties, 
and these in the course of time to ])roduce other varieties, 
the principle of goo^l being derived from diversification of 
structure will generally lead to the preservation of the most 
direigent varieties; thus the lesser differences characteristic 
of varieties come to be augmented into the greater dififer- 
ences characteristic of species^ and, by the extermination of 
the older intermediate forms, new species come to be distinctly 
defined objects. Thus, also, we shall see how it is that organic 
beings can be ^classed by what is called a natural method in 
distinct groups — species under genera, and genera under 
&milies.t 

As all the inhabitants of each country may be said, owing 
to their high rate of reproduction, to be striving to increase 
in numbers ; as each form is related to many other iornis in 
thp struggle for life, — for destroy any one and its place will be 
seized by others ; as every part of the organization occiisionally 
varies in some slight degree, and as natural seleetion acts 
exclusively by the preservation of variations win'eh are advan- 
tageous under the ( xccssively eomj)lex conditions to which 
each being is exposed, no limit exists to the nund)er, singu- 
larity, and perfection of the contrivances and co-adaptations 
which may thus be produced. ;Vn animal or a plant may thus 
slowly become related in its structure and iiabits in the most 
intricate manner to many other animals and plants, and to the 
physical conditions of its home. Variations in the organiza- 
tion will in some cases be aided by habit» or by the use and 
disuse of parts^ and they will be governed by the direct action 
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of the BurroundiDg phydeal oonditioiis and by ooiielatloa of 
growth. 

On the principles here briefly sketched out, there is no 
iiiiiutc ur uecessiiry tendency in each being to its own advance- 
ment in the scale of organization. We are almost compelled 
to look at the specialization or differentiation of pirts or organs 
for different functions as tin; li«'st or even sole standard of 
iidvuncement ; for by such division of labour each function of 
body and mind is better performed. And, as natural selection 
act9 exclusively through the preservation of profitable ^modiiica- 
tioiis of structure^ and as the conditions of life in eadi area 
geneially become more and more complex, from the increasing 
nnmber of dififerent foima which inhabit it and from most of 
these Ibrms acrpiiring a more and more perfect stmcture, 
we may confidently belieTe^ that, on the whole, organisation 
advances. KeyertheleBS a yery simple form fitted for yeiy simple 
conditions of life might remain for indefinite ages unaltered at 
uiimpioyed ; for what innXd it profit an infiisorial animalcule, 
for instance, or an intestinal wonn, to become highly organized? 
Members of a high group might even become, and this appa- 
rently has oocnrred, fitted for simpler conditions of life ; and in 
this case natural selection wonld tend to simplify or degrade 
the organization, for complicated mechanism for simple actions 
would bo ust'lesi> ur even disadvantageous. 

In a second work, after treating of the Variation of organisms 
in a state of nature, uf the Struggle for Existence and the prin- 
ciple of Natural Selection, I shall discuss the difficulties which are 
opposed to the theory. Tliese difficulties may be classed under 
the following heads : — the appai'cut impossibility in some cases 
of a very simple organ graduatuig by small steps into a highly 
perfect organ ; the marvellous facts of Instinct; the whole ques- 
tion of Hybridity ; and, lastly, the absence, at the present time 
and in our geological formations, of innumerable links connect- 
ing all allied species. Although some of these difficulties are of 
great weight, we shall see that many of them are explicable on 
the theory of natural selection, and are otherwise ineacplicable. 

In scientific inyestigations it is permitted to invent any hypo- 
thesis, and if it explains various large and independent dasses 
of facts it rises to the rank of a weU-gronnded theory. The 
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undulations of the ether and even its existence are hypo- 
tlietical, yet every one now admits the undiilatory theory of 
light. The principle of natural selection may be looked at as 
a mere hypothesis, but rendered in some degree probable by 
what we positively know of the variability of organic beings in 
•a state of nature*, — by what we positively know of the struggle 
for existence, and the consequent almost inevitable presep- 
Tation of favourable variatioiifl^ — and from the analogical for- 
mation of domestic zaces* Now this hypothesis may be 
'teted, — ^and this seems to mo the only fair and legitimate 
maimer of consideiing the whole question, — hy trying whether it 
explains aeveial laige and independent daases <tf fiusts ; mh 
as the geological succession of oiganic being8» their distribation 
in past and present times, and their mutual aflinities and 
homologies. If the principle of natural selection does explain 
these and other large bodies of &cti^ it ought to be leceiTed. 
On the ordinary view of each species having been independently 
created, we gain no soientifio explanation of any one of these 
facts. We can only say that it has so pleased the Creator to 
command that the paat and [tresent inhabitants of the world 
should appear in a certain order and in certain areas ; that He 
has impressed on them the most extraordinary resemblances, 
and has classed them in gi-oups subordinate to grou})s. ]^ut by 
such statements we gain no new knowledge ; we do not connect 
together facts and laws; we explain nothing. 

In a third work I shall try the principle of natural selection 
by seeing how far it will give a fair explanation of the several 
•classes of facts just alluded to. It was the consideration of 
those facts which first led me to take up the present subject. 
When I visited, during the voyage of H.M.S. Beagle, the 
Galapagos Archipelago, situated in the Pacific Ocean about 
500 miles &om Uie shore of South America, I found mysell 
surrounded by peculiar species of birds, reptiles, and plants^ 
existing nowhere else in the world. Yet they nearly all bore . 
an American stamp. In the song of the mocldng-thrush, in the 
harsh cry of the carrion-hawk, in the great candlestick-like 
opuntias, I clearly perceived the neighbourhood of America, 
though the islands were separated by so many miles of ocean 
ifom the mainland, and diii'ered much from it in their geological 
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constitution and climate. Still more surprisinpf was the fact 
that most of the inluibitants of eaoh separate i^jland in this 
small arcliipeiago were specifically diflercTit. though most closely 
related to each otlier. The archipelago, with its innumerable 
craters and bare streams of lava, appeared to be of recent origin; 
and thus I fancied myself brought near to the very act of 
creation. I often asked myself how these many peculiar animalB 
and plants had been produced : the simplest answer seemed to 
be that the inhabitants of the several islands had descended from 
each other, undergoing modification in the course of their descent ; 
and that all the inhabitants of the archipelago had descended 
from those of the nearest Lmd, namely America^ whence colo* 
nists would naturally have been deriyed. But it long remained 
to me an inexplicable problem how the necessary degree of 
modification could have* been effected, and it wonld have thns 
lemained for erer, had I not studied domestic prodoctions^ and 
thus acquired a just idea of the power of Selection. As soon 
as I had fully realized this idea, I saw, on reading Malthus on 
Population, that Natural Selection was the inevitable result of 
the rapid increase of all organic beings ; for I was prepared to 
appreciate the struggle for existence by having long studied the 
habits of animals. 

Before visiting the (Galapagos I had collected many animals 
whilst travelling from north to south on both sides of America, 
and everywhere, under conditions of life as different as it is 
possible to conceive, American forms were met with — species re- 
placing species of the same peculiar genera. Thus it was when 
the Cordilleras were ascended, or the thick tropical forests pene- 
trated, or the fresh waters of America searched. Subsequently 
1 yisited other countries, which in all the conditions of life were 
incomparably more like to parts of Sonth Amenca, than the 
different parts of that continent were to each other ; yet in 
these countries, as in Australia or Southern Africa, the traveller 
cannot &il to be struck with the entire difference of their pro- 
ductions. Again the reflection was forced on me that community 
of descent from the early inhabitants or colonists of South America 
would alone explain the wide prevalence of Ameiican^^pesof 
structure throughout that immense area. 

To exhume with one's own hands the bones of extinct and 
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gigantic quaJnipods brings the whole question of the succession 
ot species yividly before one's mind ; and I had found in South 
America great pieces of tesselated armour exactly like, but on a 
magnificent scale, that covering the pigmy armadillo ; I had 
found great teeth like those of the living slotli, and bones 
like those of the cavy. An analogous succession of allied forms 
had been preTioosly observed in Australia. Here then we see 
the jnevalenoe, as if by deecent, in time as in space, of the same 
types in the same areas ; and in neither case does the simi- 
larity of the conditions by any means seem sufficient to accoont 
for tiie similarity of the forms of life. It is notorious tiiat the 
fessil remains of closely consecatiTe fonnationB are doeely 
allied in structure, and we can at once undeistand the fact if 
they are likewise closely allied by descent The succession of 
the many distinct species of the same genus throughout the 
long series of geological formations seems to have been unbroken 
or continuous. New species come in gradually one by one. 
Ancient and extinct forms of life often show combined or 
intermediate cliaracters, like tlie words of a dead language with 
respect to its several ofifshoots or living tongues. All these 
and other such facts seemed to me to point to descent with 
modification as the method of production of new groups of 
species. 

The innumerable past and present inhabitants of the world 
are connected together by the most singular and complex 
affinities, and can be classed in groups under groups^ in 
' the same manner as varieties can be classed under species 
and sub-varieties under yarietie% but with much higher grades 
of difference. It will be seen in my third work that these 
complex affinities and the rules for daasification receiTe a 
rational explanation on the principle of descent, together with 
modifications acquired through natural selection, entailing diver- 
gence of character and the extinction of intermediate fonns. 
How inexplicable is the similar pattern of the hand of a . 
man, the foot <yf a dog, the wing of a bat, the flipper of 
a seal, on the doctrine of independent acts of creation ! how 
simply explained on the principle; of the natural selection of 
successive slight variations in the diverging descendants from 
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a single progenitor! So it is, if we look to the structure 
of an individual animal or plant, when >ve see tlie fore and 
hind limbs, the skull and vertcbrtt?, .the jaws and legs of a 
crab, the petals, stamens, and pistils of a flower, built on the 
same type or pattern. During the many changes to which 
in the course of time all organic beings have been subjected, 
certain organs or parts have occasionally become at firet of 
little use and ultimately superfluous ; and the retention of such 
parts in a rudimentary and utterly useless condition can, on 
Ihe descent-theory, be simply undeistood. On the principle of 
modifications being inherited at the same age in the child, at 
which each soccessiye yatiation first appealed in the parent* we 
shall see why rudimentary parts and organs are generally well 
dereloped in the indiYidnal at a very early ag& On the same 
principle of inheritance at cerresponding ages, and on the prin- 
ciple of Tttriations not generally superyening at a yerj early 
period of embiyonio growth (and both these principles can be 
shown to be probable from direct eyidence), that most wonderfol 
fact in the whole round of natural history, namely, the similarity 
of members of the same great cla^ in their embryonic con- 
<iition, — the embryo, for instance, of a mammal, bird, reptile, 
and fish being barely distinguishable, — becomes simply in- 
intelligible. 

It is the consideration and expLmation of such facts as these 
which has convinced me that the theory of descent with modi- 
fication by means of natural selection is in the main true. 
These facts have as yet received no explanation on the theory of 
independent Creations ; they cannot be grouped t<^ther under 
•one point of view, but each has to be considered as an ultimate 
fact As the first origin of life on this earth, as well as the con- 
tinned life of each individual, is at present quite beyond the 
scope of science, I do not wish to lay much str^ on the greater 
.simplicity of the yiew of a few forms^ or of only one fonn, 
. baying been originally created, instead of innumerable mirar 
' ^ous creations baying been necessary at innumerable periods; 
though this more simple yiew accords well with MaapertniflTs 
philosophical axiom "of least action." 

In considering how &r the theoiy of natural sdeetioii may be 
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extended, — tluit is, in determining firom how many progenitors 
the inhahitants of the world haye descended, — ^we may oon- 
clnde that at least all the members of the same class have 
descended from a .single ancestor. A number of organic beings 
arc included in the same class, becaiLse they present, inde- 
pendently of their habits of life, the same fundamental type 
of structure, and because they graduate into each other. 
MoreoYcr, membei-s of the same class can in most cases bo 
8ho\\-n to be closely alike at an early embryonic nge. These 
facts can be explaine<l on the belief of their descent from a 
common , form ; therefore it may be safely admitted that aU 
the members of the same class have descended from one pro- 
genitor. But as the members of quite distinct classes haye 
something in common in structure and much in common in 
constitntion, analogy and the simplicity of the view would lead 
us one step further, and to infer as probable that all liying 
creatoies have descended from a single prototype. 

I hope that the reader will pause before coming to any 
final and hostfle condnsion on the theory of natural selec- 
tion. It is the facts and views to be hereafter given which 
have convinced me of the truth of the theoiy. The reader 
may consult my ' Origin of Species/ for a general sketdi 
of the whole subject ; but in that work he has to take many 
statements on trust. In considering the theory of natural 
selection, ho will a^isuredly meet with weighty difliculties, but 
these difficulties relate chiefly to subjects — such as the degree 
of perfection of the geol optical record, the means of distribu- 
tion, the possibility of transitions in organs, &c. — on which 
wo are confosscdly iprnorant ; nor do wo know how ignorant 
we arc. If wo are much more ignorant than is generally 
supposed, most of these difficulties wholly disappear. Let tho 
reader reflect on the difficulty of lookiiij at whole classes 
of facts from a new point of view. Lot him observe how 
slowly, but surely, the noble views of Lyell on the gradual 
changes now in progress on the earth's siuface have been ac- 
cepted as sufficient to account for all that we see in its past 
history. The present action of. natural selection may seem 
more or less probable ; but I believe in the truth of the theory. 
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because it ooUects under onei point of view, and gives a lational 
explanation of, many apparently independent daases of fiu^f 



* In treating the several subjects in- 
cluded in the present nnd succeeding 
works I have continually been led to 
adc for infiarmatkn from many booIo- 
pats, botanists, geologists, broedera of 
animals, and Iiorticulttirists, und I have 
invariably received from them the most 
geoemtt anistance. Without aoeh aid 
I could have effected little. I have 
repeatedly applied for infomiaf ion and 
apedmeus to iurciguer^, and to British 



merchants and officers of the Govern- 
ment rcsidinj^ in distant lands, and, with 
tlie rnrittt exceptions, I Imvc received 
fwompt, opcn-haaded, and vftlnalile 
sistanci^'. I cannot express too flbiOBglj 
my obligations to tlie many persona 
who have assisted me, and who, I am 
ooovfnoed, mmld be equally Hilling 
to aMirt oChen in any ■dwitiflc inTarti- 
gatkm. 
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DOMESTIC DOGS AND CATS. 
AMdniT TABBmB OT IBB TOO — BWBiniliANCB Of TOHlRXO DOM DT TABIOro 

oomnstn vo vatitb oumnsranii— AnxAij aor AOQuAoraaD with van at 

riBST FEAnLE!^ — VOGS RESEMBLTNa WOLVES AVn JACKALS — nABTT OF BARKmO 
ACQUI12ED AM} LOST — FEBAL IHMid — TAji-GOU>Uma> XYC-8I*0T8 — PERIOD OT 
QISTATICXH — OVffESraiTB 0MI7B — VJUUIUTT OV TBI BACIB WHBW f IHJHIIII 
DIFFMUWUM IH THB WKBAL BAOBS IN PABT BOI TO DBWBHT IBOM PMTOHTP 

SPECIES — DIFFEREXCES IN THE SKILL AKD TEETH — niFFEItEXfT.S IN TBI 
BODT, Uf CONsTITCTION — FEW IHPOBTAKT DIFFEBENCES HAVE KEEN FIXED BT 

gKLEgno« — DmECT Acnoir or cumatb — watbb*dog8 with palkatbd fbbt — 
ngnmt or thb ghjuiobb wmcs CBBTAor bbolub bacoss or tub too kavb 

GRADCALLY UKDERGOMB TBBOrOB fSLBCIMH — BZTIBOnOH OP TBM UM IM- 
PROVED 8I7B-BBEED8. 

CATS, CROSSED WITH SBTEBAI. tPECXES — DIWBBBKT BBSBM POtTSB OMLT IN 

giPABATBD oomTBm « nBBor BfPBcn OP THB coQWiiiOXB OP ura~nauL 

CATS — IW m V IWA I. VABUSIUXT. 

The first and chief point of interest in this eliaj ter is, whether 
the niiinerous domesticated varieties of the dog liave descended 
from a single wild species, or from several. Some authors 
believe that all have descended from the wolf, or from the 
jackal, or Irom an unknown and extinct species. Others again 
believe, and this of late has been the favourite tenet, that they 
have descended from seyeral species, extinct and recent, more 
or less commingled together. We shall probably never be able 
to ascertain their origin with certainty. PaUsoutology ^ does 
not throw mneh light on the question, owing, on the one hand, 
*to the close similarity of the skulls of extinct as well as living 
wolves and jackals, and owing on the other hand to the great 
dissimilarity of the skulls of the several hreeds of the domestic 
dogs. It seems, however, that remains have heen found in the 



* Owen, • Briti.-ih Fn■.^il Mnminal}*,' 
p. 12:5 to 133. Pick t'a ' TruiUj do PaL.' 
1853, turn. i. p. 202. De BlainTiUe, 
in bis *(kMogn9liie, Ouidaa,' p. 142» 
has laiyely diteiMwd iho whole wilgeela 



nnd concluiles thnt tho cxtitict iwirciit 
of all domeaticaUKl Uoga came ncaruit 
to ill* wolf in organizatioo, and to the 
jiiw^Hil in huhitfL 
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later tertiary deposits more like those of a large dog than of 
a wolf, which fayoars the helief of De Blainville that our doga 
are the descendants of a single extinct species. On the other 
handt some authors go so far as to assert that every chief 
domestic hreed mnst have had its wfld prototype. Thb latter 
▼iew is extremely improbable ; it allows nothing for Tariation ; 
it passes orer the almost monstrous character of some of the 
breeds ; and it almost necessarily assumes, that a lar^ye number 
of species have become extinct since man domesticated the dog ; 
"whereas wo plainly see that tlie members of the dog-family are 
extirpated by human agency Avith much difficulty ; even so 
recently as 1710 th^ wolf exiiited in so small an island as 
Ireland. 

The reasons which liave led various authors to infer that our 
dogs have descended from more than one Mild species are as 
follows.* Firstlv, the sireat difference between tlie several 
breeds ; but this will appear of comparatively little weight, after 
we shall have seen how great are the differences between the 
several races of yarions domesticated animals which certainly 
hare descended from a single parent-form. Secondly, the more 
important fact that, at the most anciently known historical 
periods, several breeds of the dog existed, very nnlike each other^ 
and closely resembling or identical with breeds still alive. 

We will briefly nm back through the historical records. The 
materials are remarkably deficient between the fourteenth 
century and the Boman classical period.' At this earlier period 



• Pftllaa, I believe, orifjinatcKl tliis 
doctrine in 'Act. Acad St. l*tterebur;;h,' 
1780, Part W. Ehrenberg has adro- 
catod it, ns may bo sotn in Do I5Iuia- 
villea * O.steoj^rapliif.' p. 7r>. It has 
boeu conied to an extreme extent by 
Col. Hamiltrm 8m11fa in tiia ' Natnraliflfc 
l.iliniry,' vol. ix. luul x. 31 r. W. 0. 
Murliii mlopt'^ it in hi.sexctllrnt ' Ili.-tHn" 
of tlie Dog,' 1845 ; as does Dr. Morton, 
as well as Kott and Gliddon, in the 
United Stntfa. I'luf. Ix»\v, in Ills 
• DDiiicstirMt il Animals.' 1S4;'>, p. COG, 
conies tu tills aomc couchuioD. No one 
has argued on this aide with more 
clearneasand t'onx- than the lute James 
WilsQOt of E-Jinborgb, in Torions papeis 



read bofore the Highland Agii>MiUnml 
and Wernerian Socictica. laidoro 
Geolftoy Saint Hilatre (*HiBt Nat 
Gen.,' 1800, torn. iii. p. 107), tliongh ho 
Ix'lievo.s that most dogs linvt- <1i -I't rKlcd 
from the jackal, yet inclines to tiie belief 
that some ore descended from tiie woUL 
Prof. Gerrais ('Hist. Nat. Mamm.* 
isrif). torn. ii. p. 09, referring to tlio 
view that all the domestic raoc:$ arc tho 
modified descendants of a single species^ 
aftrr a long disonnioo, layf, "Cetto 
<i])iniou ei^t. tmivant noos du mouiS) la 
moins probable. ' 

» Berjcttu, ' The Varietiee ofthe Dog ; 
in old 8culptnres aiul Pi< ' ;iit s," 1S(J3. 
•Der Hund,' von Dr. F. L. Walthcr, 
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Tarions breeds^ namely hounds, honae-dogs, lapdogs, existed; 
bat 88 Dr. WaltW has remarked it is impossible to recognise 
the greater number with any certainty. Youatt, however, giyes 
a drawing of a beantifol scalpture of two groyhound puppies 
from the Villa of Antoninus. On an Assyrian mouumcnt, about 
640 B.C., an enormous iiuistiff * is ligurcd ; and according to Sir 
H. liawlinson (as I wiuj iiiformed at the British ]\ruseum), similar 
dogs are still imported into tliis same country. I have looked 
througli the maj^nificent works of Lepsius and Rosellini, and on 
the monuments from the fourth to the twelfth dynasties (i.e. 
from about 3400 li.c. to 2100 u.c.) several varieties of the dog 
are represented ; most of them are allied to greyhounds ; at 
the later of these periods a dog resembling a honnd is figured, 
-with drooping ears, but with a longer back and more pointed 
head than in onr hounds. There is, also, a tnmspit, with short 
and crooked legs^ dosely reeembling the existing Taiiety ; bnt 
this kind of monstrosity is so common with wions animals, as 
with the anoon sheep, and even, according to Bengger, with 
jagoais in Baragnay, that it would be rash to looiE at the monn- 
mental animal as the parent of all our tnnispits: Colonel 
Sykes' also has described an Indian Panah dog as presenting 
the same numstroos character. The most ancient dog repre- 
sented on the Egyptian monuments is one of the most singular ; 
it resembles a greyhound, but has long pointed ears and a 
short ciu'led tail : a closely allied variety still exists in 
Northern Africa ; for Mr. E. Vernon Harcourt ® states that the 
Arab boar-hound is " an eccentric hieroglyphic animal, such as 
Cheops once hunted with, somewhat resemblini'' the rough Scotch 
deer-hound; their tails are curled tight round on their backs, 



8. 48; CKesMD, 1817: thia author aeems 

Mffcfully to have studied all clasniail 
workH on the subject See also ' Volz, 
Beitrugo zur Kultor-gcschichto,' Ixip- 
zig; 1852, 8. 115. « Tonatt on the Do- 
1845, p. 6. A very full liistory is given 
by Do BlainviUe in his *Oat^gra.phi«, 
■Oemdsa.' 

* I have acen drewings of ihis dog 
Jam the tomb of the son of Ksar Had- 

don, and clay models in flio British 
3Iit.seTni). Nott and Giiddon, in their 

VOL. I. 



*TypeB tit liuklnncl,' 1854» p. 393, give 
a copy of thc^ <IrawingB. Thia dog 
has been called a Thibetan mastiff, but 
Mr. U. A. Oldfleld, who ia familiar 
with the soHjaOed Ththet mmtifC and 
has examined tho drawings iu tlie 
Brititjli ^Tuxeum, informs mo that ho 
oonsiderii thorn different 

• 'Proc Zoolog. Soc./ July 12th, 
1831. 

* 'SportiQg in Algoria,* p. 51. 
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and their ears stick out at right angles.** With thk most anoieiit 

variety a pariah-like dog coexisted. 

AVc thus see that, at a period between four aud five tliou- 
saud }'eai-s ago, various breeds, viz. pariirti dogs, greyhounds, 
common hounds, mastiffs, house-dogs, hipdogs, aud turns})itf!, 
existed, more or less closely resembling our present breed^s. 
But there is not sunTicient evidence that any of these ancient 
dogs belonged to the same identical sub- varieties with our 
present dogs.' As long as imin was believed to have existed 
on UuB earth only about 6000 yean^ this fact of the great 
diversity of the breeds at so early a period was an argument of 
much weight that they had proceeded from several wild sonrceSy 
for there would not have been sufficient time for their divergence 
and modification. But now that we know> from the diaooyeiy 
of flint took embedded with the remains of extinct animaJfr 
in districts which have since nndeigone great geographical 
changes^ that man has existed fior an inoompaiafaly longer period^ 
and bearing in mind that the most barbarous nations possess 
domestic dogs, the argument from insufficient tune falls away 
greatly in value. 

Long before the period of any historical record the dog was 
domesticated in Europe. In the Danish ^liddens of thu Xeolitliic 
or Newer Stone period, bunes of a canine animal are imbedded, 
and Steenstrup ingeniously argues that these belonged to a 
domestic dog ; for a very large proportion of the bones of birds 
preserved in the refuse, consists of long bones, ^^hicll it was 
found on trial dogs cannot devour.^ Tliis ancient dog was 
succeeded in Denmark during the Bronze period by a larger 
kind, presenting certain dilTerenees, and this again during the 
Iron period, by a still laiger kind. In Switzerland, we hear 



7 BeijeMi givoB fto-ibiifles of fhe 

Egy])tian drawingra. Mr. C. T>. Martin, 
in hib ' History of the Dog,' 1843, copies 
acvt^rul figuroafitMB thA Egyptian monu- 
ments, a&d ipeakswith mnoh oanfldenoe 
with respect to their identity with still 
living dogs. McBsrs. Nutt uuil Ciiiddon 
(* Tjrpes of Mankind.' 1854, p. 388) give 
Btill more muieroiui figures. Mr. Glid* 
don MSQtti that a cml-tailed gieyboimd, 



lOce that rapneented on the moat endent 

inonumtnt-5, is common in Bvimoo ; but 
the Riijnh, Sir J. Drooke, informs me 
that no fiucli dog oxiiitei there. 

• These, and the following fteto on 
tho Diiiiisli rcmnins, nn> tiiken from 
M. Morlot's most interoetinp: memoir 
in *Soc. Vuudoise des Sc. Kut.' tom^ 
fit I860, pp. 281, 299, 820. 
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from Prof. Riitimcyer* that <luriiig the Neolitlii(i iK-riod a 
domesticated dog of middle size existed, which in its skull was 
about equally remote from the wolf aud jackal, and partook of 
the characters of our hounds imd setters or spaniels (Jagdhund 
und Wachtelhund). Kutimeyer insists strongly on the con- 
stancy of form during a very long period of time of tliis the most 
ancient known dog. During tlie Bronze period a larger dog 
appeared, and this closely resembled in its jaw a dog of the 
same age in Denmark. Eemains of two notably distinct 
varieties of the dog were found by Schmerling in a caye;^*^ but 
their age cannot be positiTely determined. 

The existence of a single race, remarkably constant in form 
dnring the whole Neolithic period, is an interesting &ct in 
contrast with what we see of the changes which the races nndei^ 
went daring the period of the successive Eg) ptian monnmepts, 
and in contrast with our existing dogs. The character of this 
animal during the Neolithic period, as given by Butimeyer, 
supports De Blainville's view that our varieties have descended 
from uu unlaiowu and extinct form. Eut we sliould not forget 
that ^\e know nothing with respect to the antiquity of man 
in the warmer parts of the world. The succession of tlio 
different kinds of dofrs in Switzerland and Denmark is 
thought to be due to the immigration of eonqucrinp: tribes 
bringing with them their dogs ; and this view accords with the 
belief that different wiUl canine animals were domesticated in 
different regions. Independently of the immigration of new 
races of man, we know from the wide-spread presence of bronze, 
composed of an alloy of tin, how mnoh commerce there must 
have been thionghont Europe at an extremely remote period* 
and dog9 would then probably have been bofftered. At the 
present time, amongst the savages of the interior of Guiana, 
the Tarama Indians are considered the best trainers of dogs, 
and possess a large breed, which they barter at a high price 
with other tribes." 

The main argument in favour of the several breeds of the 

* 'Die FlMumderPfSRhlliaiilen,' 1861, " Sir B. Sohombaiglc has given me 

B, 117, 1G2. information on this head. See also 

i<* De BlainriUe^ • Osteogniphic, *. Journal of R. Gecgnph. Soo.; toL 
Ctmido).' xiii., Ibid, p. iio. 
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dog being the descendants of distinct wild stocks, is their re- 
sembliuice in various countries to distinct species still existing 
there. It must, however, be admitted that the comparison 
between the wild and domesticated animal has been made but 
in few cases with sufticient exactness. Before entering on 
details, it will be well to show that there is no a })riori diHiculty 
in the belief that several canine species have been domestiaited ; 
for there is much difiSculty in this respect with some other 
domestic quadrupeds and birds. ^lembers of the dog iamily 
inhabit nearly the whole world ; and seyeral Species agree 
pretty closely in habits and structure with our soTeraL dome^ 
ticated dogs. Mr. Cralton has shown ^- how fond savages are 
of keeping and taming animals of ail lands. Soeial animals 
are the mosfc easily subjugated hy man, and several species of 
CanidsB hunt in packs. It deserres notice, as bearing on other 
animals as well as on the dog, that at an extremely ancient 
period, when man first entered any ooontiy, the animals living 
there wonid have felt no instinctive or iidierited fear of him, 
and would consequently have been tamed &r more easily than 
at present. For instance, when the Falkland Islands were first 
visited by man, the large wolf-like dog {duiis antardicus) fear- 
lessly came to meet Byron's sailors, who, mistaking this ignorant 
curiosity for ferocity, ran into the w ater to avoid them : even 
recently a muii, by holding a piece of meat in one hand and 
a knife in the other, could sometimes stick them at night. On 
an island in the Sea of Aral, when lirst discovered by Butakoff, 
the saigak antelopes, which are "generally very timid and 
watchful, did not iiy from us, but on the contrary looked at us 
with a sort of curiosity," So, again, on the shores of the 
Mauritius, the manatee was not at first in the least afraid of 
man, and thus it has been in several quarters of the world with 
seals and the morse. I have elsewhere shown" how slowly 
.the native birds of several ishinds have acquired and inherited 
a salutary dread of man : at the Galapagos Archipelago I 
pushed with the muzsde of my gun hawks from a bruich, and 

1= 'Doniesticaiir.n f>f Animala :' Eth- onUtm,9ee p. 193. For the cnsc of tho 

nological Soc., Dec. *22nd, l^tio. nntelope, fee ' Jnurnol Royal Geogiaph. 

*» ' Journal of Rcsearcbot,' &c., 1815, Soc.,' vol. xxiii. p. 94, 
p. 898. ^mSx veapect to Cbnit <tiil> 
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held out a pitclior of wator for other birds to ali;flit on and flrink. 
Qiiadnipeds and birds \Nhi('h have seldom Ix't'ii disturbed by 
man, dread him no more than do our Kn^rlifth birds the cows 
or horses grazing in the fields. 

It 18 a more important consideration that several canine 
specMS evince (as will be shown in a future chapter) no strong 
lepugnance or inability to breed under confinement; and the 
incapacity to breed under confinement is one of the commonest 
bars to domestication. Lastly, savages set the highest value, as 
we shall see in the chapter on Selection, on dogs : even half* 
tamed animals are highly useful to them : the Indians of North 
America cross iheir half-wild dogs with wolves, and thus render 
them even wilder than before, but bolder : the savages of Gkdana 
catch and partially tame and use the whelps of two wild specieB 
of Cants, as do the savages of Australia those of the wild Dingo. 
Mr. Philip King informs me that he once trained a wild Dingo 
puppy to drive cattle, and found it very useful. From these 
several eonsid(^ratioiis we see that there is no difficulty in bo 
lieving that man miijht have domesticated various canine 
species in dift'ercnt countries. It would indee<l have been a 
strange fact if one species alone had been domesticated through- 
out the world. 

We will now enter into details. The accurate and sagacious 
Bichardson says, " The resemblance between the Northern Ame- 
rican wolves (C(mi$ lupus, var. occidenfalis) and the domestic 
dogs of the Indians is so great that the size and strength of 
the wolf seems to be the only difference. I have more than 
once mistaken a band of wolves for the dogs of a party of 
Indians; and the howl of tiie animals of both species is pro- 
longed so exactly in the same key that even the practised ear 
of the Indian Mia at times to discriminate them." He adds 
that the more northern Esquimaux dogs are not only extremely 
like the grey wolves of the Arctic drde in form and ooloor, 
but also nearly equal them in size. Dr. Kane has often seen 
in his teams of siedgc-dogs the oblique eye (a character on 
which some naturalists lay great stress), the drooping tail, and 
scared look of the wolf. In disposition the ' Esquimaux dogs 
differ little from wolves, and, according to Dr. Hayes, they are 
capable of no attachment to man, and are so savage, that 
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when hungry tliey will attack even their inast<>rs. According 
to ]\;m(' they readily hiM'ome I'erah Their affinity is so close 
with wolves that they frequently cross with them, and the 
Indians take the \\ helps 'of \\ olyea " to improve the breed of 
their dogs." The half-l)red wolves sometimes (Lamare-ricquot) 
cannot be tamed, "thonph this ease is rare;** but they do not 
become thoroughly well broken in till the second or third 
generation. These facts show that there can be but little^ if 
any, sterility between the Esquimaux dog and the wolf, for 
otherwise they would not be used to improve the breed. As 
Dr. Hayes says of these dogs, " reclaimed wolves they doubtless 
are.**" 

North America is inhabited by a second kind of wolf, the 
prairie-wolf (Cania hUrafUt), which is now looked at by all 

naturalists as specifically distinct from the common wolf ; and 
is, aw(»nli]i<^ to Mr. .1. K. Lord, in some resj[>ects intermediato 
in haliits between a \u»lf and a fox. Sir J. Richardson, aiier 
d* scribing the Hare Indian dog, which (lifters in many respects 
from the Ksf|niniaux dug, says, ''It l>ears tlie same relation to 
the prairie-wolf that the Esquimaux dng does to the great 
grey well." He could, in fact, detect no marked difference 
between them ; and Messi-s. Nott and Gliddon give additional 
details sho\N ing their close resemblance. The dogs derived from 
the nbnve two aboriginal sonn es cross together and with the 
wild wolves, at least with tin; C. occidentaJis, and with European 
dogs. In Florida, according to Bartram, the black wolf-dog 
of the Indians differs in nothing firom the wolves of that country 
except in barking.^ 



Tlie auUioritii s for the forcguino; 
8t:it<'mcnl8 arc as follow : — Richardson, 
in ' Fauna Boreali-Atutricana,' 182D, pp. 
64^ 75 ; Dr. Kftne, * Arctic Explonifions,* 
1K56, vol. i. pp. 398, 455 : Dr. Hay s 
• Ar. tic P.oat Jounu'V,' ISGO, p. 1G7. 
Fruukiiu's 'Narrative,' vol. L p. 201), 

giTQS the caae of three whelps of a black 
wolf being carried away by the Indians. 
Parry, Ri<-lmnlson, njul otliors, give 
accounts of evolves aiid doga naturally 
croBnng io the eafltem parts of North 
Aint iion. Seoraun, in \\[a 'Vovngoof 
ILM.S. Herald,' 1853. viiL ii. p. 26, says 



tho wolf is often caught l>y tlio E.-qni- 
maux for the [nirpn,^ of crossing with 
their dogs, and tituit adding to their 
nse and strength. M. Lamaic-Ptoqiiot, 
in • Bull, do la Soc. d'Acdimat.,' torn, 
vii., IS'lO, p. 14S, gives a good aoooont 
of tho luUi-brcd Esquimaux dogs. 

*Fkuiiw Boreali-Ameiieana,* 1829, 
pp. 73. 78, 80. Nott and (Hiildoii, 
* of ^fankind,' p. :)S:!. 'llie nn- 

turulist and traveller Bartram ii quoted 
bjHamatoo Smith, in 'NatHist Lib./ 
voU X. pt 15G. A HexiOBn domcstio 
deg seems also to resemble a wild dog 
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Turuinp; to the soutlicni parts of tlio new world, Columbus 
found two kinds of dogs in the West Indies ; and Fernandez *• 
describes thrcr? in Mexico : some of these native dogs were dundi 
— that is, did not bark. In ( iuiuna it has been kno^\^l since the 
time of Buflbn that the natives cross their dogs with an abori- 
ginal species, apparently the Canis cancrivorus. »Sir R, Schom- 
burgk, ^\ho htis so carefully explored these regions, writes to 
me, I have been tepeattnlly told by the Ara^yaak Tndians, >\ ho 
leside near the coast, that they cross their dogs with a wild 
spedeB to improve the breed, an<l individual dogs have been 
shown to me which certainly resembled the (7. ecmerivcrus mnch 
more than the common breed. It is but seldom that the Indians 
keep the C, ea/nffriworw for domestic purposes, nor is the Ai, 
another species of wild dog^ and which I consider to be identical 
with the JHfMcyoii 9iSMtn$ of H. Smith, now much used b) the 
Arecunas for the purpose of hunting. The dogs of the Taroma 
Indians are quite distinct, and resemble Buffbn's St. Domingo 
greyhound.*' It thus appears that the natives of Guiana have 
partially domesticated two aboriginal species, and still cross 
their dogs with them ; these two s|>eeie8 belong to a quite dif- 
ferent type from the North American and Europi an wolves. A 
careful observer, Rengger," gives reasons for l)elieving that a 
hairless dog was domesticiited wlien .Vmeriea was iirst visited 
by Europeans: some of these dogs in Paraguay are still dumb, 
and Tschudi stiites that they suffer iVom cold in the Cor- 
dillera, This riak( d dog is, h<j\\ ever, quite distinct from that 
found preserved in the ancient Peruvian burial-placea^ and de- 
scribed by Tschudi, under the name of Canis Ingm, as with- 
standing cold well and tis barking. It is not known ^^hether 
these two distinct kinds of dog are the descendants of native 
species, and it might be argued that when man first migiated 
into 'America he brought with him from the Asiatic continent 



of the samo country; but tlus may bo 
fb0 pnirie-wolf. Afioiher<»iK< 1 1 judge. 
It, J, K. T--'rd CTho X.itnrali^^t in 
Voncouver Lslana,' 18G6,vol. :\. y. 'ilS), 
that tiic ludiau dog of tiic bpukons, 
near fhA Bodcy Monnteint, **» beyond 
all quetlkn nothing nioro tlmn a tamed 
Cnyote or prairie-wol^'* <v Com 2a- 
./roM. 



>^ I quote tbis frum Mr. R. Uill'a cx- 
cell^ accoant of the Aim or domestfo 
do^ of Mexico, in Gossc's ' Natundisfs 
Sojourn in Jamaica," 1851, p. 329. 

' Nuturgcschichtc der SaeugetUiere 
von Famguay,' 1880, i. 151. 

Quott-d in Humboldfs 'Aspect* 
of Nature' (Eng. trBoa.)* toL L ]». 
108. 
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(lop^s uliich Iml not learned to bark; liit tins view doos not 
seem probable, a-s tlie natives along the line of their march from 
the north reclaimed, as we have seen, at least two N. Americaa 
species of Canida?. 

Turning to the Ohl World, some European dogs eh)!<(dy 
resemble the ^volf; thus the shepherd dog of the phiins of 
Hungajry is white or reddish-brown, has a sharp no6e, shorty 
erect ears, shaggy coat, and bushy tail, and so much repemldes 
a wolf that Mr. Paget» w ho gives this description, says he has 
known a Hangaiian nustake a wolf for one of his own dogs. 
Jeitteles, also, remarks on tlie close similarity of the Hungarian 
dog and wolf. Shepherd dogs in Italy mnst andently have 
closely resembled wolyes, for Colnmella (yii. 12) advises that 
white dogs be kept» adding, ''pastor album probata ne pro Inpo 
eanem feriat" Several aooonnts have been given of dogs and 
wolves crossing naturally ; and Pliny asserts that the Gauls tied 
their female dogs in the woods that they might cross with 
wolves.^* The European wolf differs slightly from that of North 
America, and has been ranked by many naturalists as a distinct 
species. The common wolf of India is also by some esteemed 
as a tliird species, and here again we find a marked resemblance 
bctwcc n the paiiah dogs of certain disti'icts of India and the 
Indian wolf.** 

Witlj respect to Jackals, Isidore Oeoffroy Saint Ililaire " 
says that not one constant difference can be pointed out between 
their structure and that of the smaller races of dogs. Tliey 
agree closely in habits : jackals, when tamed and called by their 



Pagct'd * Travels in Hunj^nry mv\ 
Transylvania,' vol. i. p. 501. Jeittclca, 
•Fauna Hungaria) Superioris,' 1862, s. 
18. See Pliny, * Hist, of tho World ' 
(Enj;. transl.j, 8tli book, ch. xl.. nUout 
the Gaiild erossing their dogs, iite ohao 
Aristotle, 'Hist ABumL' lib. viiL e. 
28. For good evidexMM) abcmt wolTes 
and (Idj^'s naturally crotaing nf-jir tho 
Pyreueca, tee M. Mauduyt, • Du Loup 
ek de 868 Baoes,' Poitiers. 1851 ; aUo 
Fallaa, in *Acta Acad. Si Peters- 
burgh,' 1780, pnrt ii. p. 01. 

I give this on excellent authority, 
namely, Mr. Blytb (under tho eignaturo 



(if Zoophiluu), in tlio 'Indian Fjioi-ting 
licvicw,' Oct. 185G. p. 134. m. Blyth 
fltfttes fhflt he strnck with the 
rc>'-ml)l;uu'elx't\ve< ii a brush -tailed I»C« 
of pariah-ilnL:.-^, ind tli-wust of Caw7)i>orc, 
and tho InditiU woU'. tie given corru- 
bonitiTe eridenoe with respect to the 
dogH of the Tfdley of the Netbndda. 

For numerous and intcn sting: do- 
tails on the re«emhlanco of dogs and 
jackab, see Liid. Gooi&oy St. Uilairc, 
* Hist. Nftt. Q4a,; 1860, tom. ifi. p. lOL 
See also * Hist. Nat dea Mamniifercs,* 
for FtoL Gervais. 1855^ tora. iL p. iiOi 
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master, wag their tails, croncli, and throw themselves on their 
backs ; they smell at the tails of dogs, and void their urine 
sideways.** A number of excellent naturalists, from the time of 
Guldenstiidt to that of Ehrenberg, Hemprich, and Cretzschmar, 
have expressed tliemselves in the strongest terms witli respect 
to the resemblance of the half-domestic dogs of Asia and 
Egypt to jackals. M. Nordmann, for instance, says, "Les 
chieus d'Awliasie ressemblent etonnamment a des chacalb" 
Ehienberg*^ asserts that the domestic dogs of Lower Egypt^ 
and certain mummied dogs, have for their wild type a species 
of wolf (C. lupaster) of the conntiy; whereas the domestio 
dogs of Kubia and oertain 'other mmiiiiued dogs have the closeet 
relation to a wild specteB of the same conntiy, yiz, 0, bMcu:^ 
wbicb is only a form of the common jackaL Pallas asserts that 
jackals and dogs sometimes natnially cross in the East ; and a 
case is on record in Algeria.** The greater number of naturalists 
di^de the jackals of Asia and Africa into scTsral species, bat 
some few rank them all as oneu 

I may add that the domestic dogs on the coast of Gninea 
are fox-like-animals, and are dumb.* On the east coast of Africa, 
between lat. 4° and 0'^ south, and about \vn days' journey in the 
interior, a semi-domestic dog, as the liev. S. Erhardt informs 
me, is kept, which the natives assert is derived from a similar 
wild animal. Liclitriistein^ says that the dogs of thcBosjemans 
present a striking resemblance even in colour (excej^ting the 
black stripe down the back) with the C. mesomelas of South 
Africa. Mr. E. Layard informs me that he has seen a Caffre 
dog which closely resembled an Esquimaux dog. In Australia 
the Dingo is both domesticated and wild ; though this animal 
may have been introduced aboriginally by man, yet it must, 
be considered as almost an endemic form, for its remains have 
been fbund in a similar state of preservation and associated with 



> Giildenatadt, 'Nor. Ooumeni 
Acad. Pctrop.,* torn, pro anno 

1775, p. 449. 

° Quoted by De Bkinville in hia 
^Ostfographie, Gonidn.' pp. 79, 98. 

SVc rallns, in 'Act. Acad. St. 
rettDiburgh,' 1780, pnrt ii. p. 91. For 
Algeria, $ee lidd. QeoStoy St. Hilairc, 



*H]at. Nat G^./ too. iiL p. 177. Jxl 

both countries it is the malo jackal 
Mrliich fmire with female domestic dogs, 

^ Juhn Borbut'a * Description of the 
GboBi of Gainea in 1748/ 

» *Tiav«la in Soafh Aftlea, loL if. 
p. 272. 
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cxtihct mamuials, so tliat it.s introduction musL liavo been 
ancient"* 

From this resemblance in several countries of the half- 
domesticated dogs to the wild species still living there, — I'rom the 
facility with which they can often be crossed together, — from, 
even lialf-tamed animals being so mucli valued by savages, — 
and from the other circumstances previously remarked on which 
favour their domestication, it is highly probable that the do- 
mestic dogs of the world have descended from two good species 
of wolf (viz. C. lupus and C latrans), and from two or three other 
doubtful species of wolves (namely, the European, Indian, and 
North African forms) ; from at least one or two South American 
.canine species ; from several races or species of ihe jackal ; and 
perhaps from one or more extinct species. Those authorB who 
attiibiite great influence to the action of climate hy itself 
may thus account for the resemUanoe of the domesticated 
dogs and native animals in the same countries; but I know 
of no &cts supporting the belief in so powerfrd an action of 
climate. 

It cannot be objected to the view of several canine species 
having been anciently iloniesticated, that these animals aro 
tamed \viih. difficulty : facts have been .'ilready given on this 
head, but I may add that the young of the Cimis jJi'iyn^ i^^^s of 
India were tamed by Mr. Hodgson,^"* and b"camo as sensible to 
caresses, and manifested as ranch intelligence, as any sporting 
dog of tho same age. There is not nmcli ilifference, as wo have 
already shown and shall immediately further see, in habits between 
the domestic dogs of the North American Indians and the wolves 
of that country, or between the Eastern pariah dogs and jackals, 
or between the dogs which have run wild in various countries 
and the sereral natuial species of the family. The habit of 
hading however, which is almost universal with domesticated 



^ Sclwyn, Geology of Victoria; 
-* Journal of Geolog. Boc.,' voL ziv.» 

1858, p. 53C, and vol. xvi., ISGO, p. 148 ; 
and Prof. M'0)y, in 'Annuls and Mag. 
of Nat. Hist.' (3rd aeries), vol. ix., 18G2, 
p. 147. The Dingo diffbn from the 

dogs of Ibo central Polynesian islands. 
Diefff-Tibuch rcmarkH ('Trnvf-ls,' vol. ii, 
p. 45; that the native New Zealand dog 



also dificrs from tho Dingo. 

*Piooeednig« Zoolog. Soc,' 18S8» 
p. 112. See, also, uii tlic taming of the 
common wolf, T;. Lloyd, ' Scundinavinn 
Adventuics,' vol i. p. 460. With 
nipeot to tbe jackal, see Pro£ Ctomu^ 
* Hi0t Xat. MaauB.,' torn. ii. p. 61. With 
reject to tho agaam of P«i«giuij» we 
Bengger's work. 
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dogs, and which does not cliaracterise a single natural s[)ecics 
of tho family, seems an exception; but this habit is soon 
lost and soon reacquired. The case of the] wild dogs on 
the island of Juan Fernandez having become dumb lias oft<;ii 
been quoted, and there is reason to believe--* that the dumb- 
ness ensued in the course of thirty-three years ; on tlie other 
hand, dogs taken from this island by UUoa slowly reacquired 
the habit of barking. 'J'he ]\Iackenzie-ri?er dogSy of the Caiiis 
lairanB type, when brought to luiij^land, never learned to bark 
properly; but one bom in the Zoological Gardens* "made his 
Toioe sound as loudly as any other dog of the same age and 
size." According to Professor NillsoUy^ a wolf-whelp reared 
by a bitch barks. L Greofiroy Saint Hilaire exhibited a jackal 
which barked with the same tone as any common dug. - An 
interesting account has been given by Mr. G. Clarke" of 
some dogs run wild on Joan de Nova, in the Indian Ocean; 

they had entirely lost the fiicnlty of barking ; they had no 
inclination for the coni}uuiy of other dogs, nor did they 
acquire their voice," during a captivity of several months. 
On the island they "congregate in vast packs, and cateli 
sea-birds with as much address as foxes could display." The 
feral dogs of La Plata have not become dumb ; they are of 
large size, hunt single or in packs, and burrow holes for their 
young.'^ In these habits the feral dogs of La Plata resemble 
wolves and jackals ; both of which hunt either singly or in 
packs, and burrow holes.^ These feral dogs have not become 
uniform in colour on Juan Fernandez, Juan de Nova, or La 
Plata.^ In Cuba the feral dogs are described by Poeppig as 
nearly all mouse-coloured, with short ears and light-blue eyes. 



Roulin, in ' Mom. pn'scut. par 
divers Savam,' torn. vi. 2>. '6il. 
w liartlD, •Histoiy of the Dog.' p. 

14. 

3' Qn.itf^l l)y I.. TJoy.l in 'Field Sports 
of Nortii of Kurope,' voL i. p. 387. 

A OnfttrefagM^ * 8oo. d*Aoolimat,* 
May nth, 1863, p. 7. 

^ 'AnnnU and iMng. of Nat HiBi,' 
vol. XV., 1845, p. 140. 

»* Aaim, •Voyngfs dans TAm^r. 
Mcrid.,' torn. i. p. 381 ; liis account U 
.folly oonflnned by Bengger. Qnatie- 



fnges givrs an account of a bitch brriu_'li< 
from Jc-rusalom to France ivLieh bur- 
rowed a bolB and littered in ft See 
• Di.-^cours, Eqioaitiondai BmemOudaee,* 
18G.-.. 1). 3. 

** Witii respect to wolves burrowing 
holes, M0 Biehaidaoii, 'fVuma Boreali* 
Auicricano,' p. 64 ; and I5i o}ist<.Mn, 
' Nutuigesch. Deutaohlands,' b. i. 8. 
617. 

* Bee Fteppig, * Belae in Chile,* b. i. 
s. 200 ; Mr. G. Clarke^ aa above ; and 
Bengger, a. Idd. 
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In St. DominL:o, Col. Ilam. Smith savs*^ that the feral dofs 
are very laigt;, like greyhounds, of a uniform pale blue-ash, 
with small ears, and large light-brown eyes. Even the wild 
Dingo, though so anciently naturalised in Australia, "varies 
considerably in colour," as I am informed by I\Ir. P. P. King: 
a half-bred Dingo reared in England^ showed signs of wishing 
to burrow. 

Vnm the several foregoing facts we wo tliat rcTorsion in the feral state 
gives no indication of the coloiu" or size of tlic alKjriginal ixiront-spooies. 
One fact, however, with respect to the colouring of domestic dogs, T at 
one time hoixd might have tlirown some light on tlieir origin ; and it is 
worth giving, as showing how colouring follows laws, even in so ancieiitly 
and thoroogfaly domesttcated an animal as the dog. Black dogs with tan- 
colomed feet, whatever linked fhcy may belong to, almost inraxnUy have 
a tan-coloured Pi>nt on the upper and inner comers of each eye, and their 
lip8 are gcncrnlly thus coloured. I have seen only two exceptions to tliis 
rule, namely, in a Kimniel and terrier. Dogs of a light-brown colour often 
have a lighter, yellowish-brown s|X)t over the eyes; sometimes the spot 
is whitOi and in a mongrel terrier the spot was block. Hr. Waring 
kindly eaunined for me a stud of fifteen greyhounds in Suffolk : eleven of 
them were black, or black and white, or brindled, and these had no eyo- 
sjx)ts; but three were red and one slaty-bluo, mid tht se four liad dark- 
coloured spots over their eyes. Although the spots thus s<jmctiraes differ 
iu colour, they strongly tend to bo tan-coloured ; this is proved by my 
having seen fimr spaniels, a setter, two Yorkshire sin ]>hcrd dogs, a large 
mongrel, and some fox-hounds, coloured black and white, with not a trace 
of tan-colour, excepting the spots over the eyes, and sometimes a little 
on the feet. Tliese latter cases, and many others, sliow plainly that the 
coloiu* of the feet and the eye-s]X)t.s are in some way correlated. I linvc 
noticed, in various breeds, every gradation, from the whole face being taii- 
oolonied, to a complete ring roimd the eyes, to a minnto spot over the 
inner and upper oomc^ The spots occur in vsnons fln1>>1)r6eds d 
terriers and sjmniels; in setters; in hoimds of various Idnds, imdnding 
the tiUTispit-like nciTnan l'a<l;,'er-hoTnid ; m sin plu rd dogs ; in a mongrel, 
of wliich neither parent hud the s^Kjis; in one jnire bulldog, though tho 
spots wore in tliis caso almost white; and in greyhounds, — but true 
UBdc-«&d4an greyhonndlB are exDesaiTi^y raie ; neverthfileBB I h&Te been 
assiired ligr Mr. Warwick, that one ran at tiie Oaledonian Champioii 
meeting of April, 1860, and was "marked precisely like a black-and-tan 
terrier." Mr. •Swinhoe at my request looked at the dogs iu China, at 
Amoy, und he soon noticed a brown dog with y<'llow sixits over the eyes. 
Colonel H. Smith *" figures the magnificent black mastiff of Thibet witli a 



^ Dogs, • Nat. Library,' vol. x. p. Low, * Domciticuted Animulrt,' p. 

121 : SB cndemio Sonfh American dog 050. 

■eems nho to have b<.>conic feral in this ** 'ThoNntiin]iitIiblMy,*Dog8|T0l. 

idind. ^Qowe's' Jamaica,' p. MO. x.^. 4, 19. 
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tan-coloured stripe over tho ejes, feet, and chaps; and what is moro 
f^iTiu'uliir, he fi^ircs the Alco, or native domestic dog of Srexico, as black 
and wliite, with narrow tan-coloured rings round the eyes ; at the I'xhi- 
bition of dogs in London, May, 1863, a so-called forest dog from North- 
West Mexico was shown, which had pale tan-coloured spots over the eyes. 
The ooenrrenoe of fhete tan-coloiind 8pola in dogs of mush extremely 
different l>roeda» Uviug in TujooB parla of fhe worhl, makes the fiusft highly 
lemarkable. 

We shall hereafter kco, especially in the chapter on Pigeons, that 
coloured marks are sti-ongly inherited, and that they often aid us in dis- 
covering tlio primitive forms of our domestic races. Hence, if aHy wild 
canine spedea had distinetly exhibited fbe tan-colomed eiyots orer fhe eyes, 
it might have heen argned that thiiEi was fhe parent-form of nearly all onr 
domestic races. But after looking at many coloured plates, and fhlODi^ 
the whole collection of skins in the British Museum, I can find no species 
thus marked. It is no doubt possible tliat some exthiet s]xicies was 
tluis coloured. On tho other hand, in loukmg at the vuiious species, 
there seems to be a tolerably plain eonebtion between tannsolonied legs 
and &oe; and less fteqoently between black legs and a bhek bee; and 
this general rule of colouring explahis to a certain extent the above-given 
cases of correlation between tho eye-spots and the colour of tlie feet 
Moreover, some jackals and foxes have a trace of a wliite ring round their 
eyes, as in C. me$oimlus^ C. aureus^ and (judging from Colonel Ham. Smith's 
^wing) m C. alopex and C, &akb. Other species have a trace of a bbck 
line over the comers of fhe eyes, as in C. variegahu, dnemhvaHegaiiia, and 
juivut^ sod the wild Dmgo. Hence I am inclined to eondnde fhat a 
tendency for tan-coloured spots to appear over tho eyes in tho various 
breeds of dogs, is analogous to tho case oliscrvcd by Dcsmarest, namely, 
that when any white appears on a dog tlic tip of tho tail is always white, 
" dc mauicre u rappeler la tache terminalu do memo coulcui", q^ui caracterise 
la plupart des Osnidte sanvages.** 

It lias been objected that onr domestic dogs cannot be 
deficended from wolves or jackals, because their periods of ges- 
tation are different The supposed difference rests on statements 
made by Bnffon, Gilibert^ Becfastein, and others; but ihese 
are now known to be emmeoos; and the period is found to 
agree in the wolf, jackal^ and dog* as closely as conld be ex- 
pected, for it is often in some degree wiable.^ Teasier, who 



« Qiir.t. ,1 by Prof. Ger^•ai■, •Hist 
Nat. Mumui.,' tuui. ii. p. CO. 

J. Hunter shows tliat the long 
period of seventy-threo days given by 

IJuffou Is easily explaiin d by the bitch 
Jmving received the dog many times 
during a period of bixtceu day:i (* FhiL 
Tkaiuaoi,' 1787* 353). Huaterfinrnd 



that the gestation of a mongrel from 
wolf and dog (• riiil. Tronaoct,' 1789. p. 
IGO) apparently was auty-threti days, 
for she leoeiTed fhe dog more ttiui once. 
Tlie period of a moti-rtL l dog nnd jackal 
waa fifty-nine days. Fred. Cuvior found 
the period of gestation of tho wolf to be 
C*Diet GliUB. dmt. NaW torn. ir. 
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bas closely attended to this sabject, allows a diffezenoe of four 
days in the . gestation of the dog. The Bey. W. D. Fox has 
given me three caiefoUy leoorded cases of retzieyen^ in which 
the bitch was pot only once to the dog; and not oonnting 
this day, but counting that of parturition, ^ke periods were 
fifty-nine, sixty-two, and sixty-seven days. The average period 
is sixty-three days; but Bellingeri states that this holds good 
only with large dogs; and that for small races it is from sixty 
to sixty-throe days ; Mr. Eyton of lilytoii, who has had much 
experience with dogs, also informs me that the time is apt to- 
be longer with large than with small dogs. 

F. Cuvier has objected that the jackal would not have been 
domesticated on account of its offensive smell ; but saviiges are 
not sensitive in this respect. The degree of odour, also, differs 
in the different kinds of jackal ; ^ and Colonel H. Smith makes 
a sectional division of the group with one character dependent 
on not being offensive. On the other hand, dogs — for instance, 
rough and smooth terriers — differ nmch in this respect; and 
M. Godron states that the hairless so-called Turkish dog is 
more odoriferous than other dogs. Isidore Gec^&oy^ 'gave to- 
a dog the same odonr as that from a jackal by feeding it on raw 
flesh. 

The belief that our dogs are descended from wolves, jackals. 
South American GanidsB, and other species^ suggests a &r more 
important difficulty. These animals in their undomesticated 
state, judging from a widely-spread analogy, would have been in 
some degree sterile if intercrossed ; and such sterility will be 
admitted as almost certain by all those who believe that the 
lessened fertility of crossed forms is an infallible criterion of 
specific distinctness. Anyhow these animals keep distinct in 
the countries which they inhabit in common. On the other 
hand, all domestic dogs, which are here supposed to be descended 

S ; two months anil a few clays, which the doir. 

agrees with the dog. laid. G. St Hilairc, * Hee laid. Ueofl'roy St. Ililairo^ 

irho haa diwnused the whole sobjcet, *Hist Nai Gen.,' torn. iii. p. 112, on 

anrl from whom I quote Bellingeri, staffs tho odour of jnckals. Col. Hum. Smitll, 

(• Ili.st. Nnl. Gvn.: torn. iii. ]\ 1 \2j that in ' Xnt. Hi«t. Lih.,* vol. x. p. 2m. 

ill the Jurdin des riuutcs the period of * Quoted by Quatrefuges ia ' Bull, 

iho jackal has been foimd to be from See. d'Acdimat^' Maj 11th, 1863. 
mxty to sixty-three daya^ exactly as with 
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from several distinct species, aie^ as iar as is known, mutually 
fertile together. But, as Broca has well remarked,^ the^ 
fertility of saooessive geneiations of mongrel dogs has never 
heen scmtinised with that care which is thought indispensable 
when species are crosaed. The few facts leading to the concln- 
sion that the sexual feelings and reproductive powers difier iu 
the several races of the dog when crossed are (passing over 
mere size as rendering propagation difTicult) as follows : the 
^Mexican Alco** apparently dislikes dogs of other hinds, but 
this jierhaps is not strictly a sexual feeling; the hairless 
cmlemic dog of Paraguay, according to Rengger, mixes less 
with the European races than these do with eacli otlier; the 
Spitz-dog in Germany is 8^ud to receive the fox more readily 
than do other breeds; and Dr. Hodgkin states that a female 
Dingo in England attracted the male wild foxes. If these 
latter statements can he trusted, they prove some degree of 
sexual difference in the breeds of the dog. But the fact remains 
that our domestic dogs, differing so widely as they do in ex- 
ternal structure, are ikr more fertile together than we have 
reason to believe their supposed wild parents would have been. 
Pallas assumes^ that long course of domestication eliminates, 
that sterility which the parent-species would have exhibited if 
only ktely captured ; no distinct &cts are recorded in support of 
this hypothesis; but the evidoice seems to me so strong (inde- 
pendently of the evidence derived from other domesticated 
animals) in favour of our domestic dogs having descended from 
several wild stocks, that I am led to admit the truth of this 
hypothesis. 

There is another and closely allied dillieulty consequent on 
the doctrine of the descent of our domestic dogs from several 
wild species, namely, tliat they do not seem to be j)erfectly 
fertile with their supposed piircnt?:. But the experiment has 
not been quite fairly tried ; the Hungarian dog, for instance, 

♦» 'Journal de la Physiologio,' torn. Deutschlonds,' 1801, b. i. 8. G38. With 

iL p. 885. respect to Dr. Uodgkiu'a statement 

^ See Mr. It. Hill's oxcx^IIcnt ooooimt made before Brit. Aasoc* He * The 

of this breed in GoMai 'h ' Jumnioji,' p. Zoologirti* vol. i?., for 1815-4Sf p. 

J>3S ; llonggcr's ' Saeugetliiere voii Para- 1097. 

guay,' a. 153. With respect to Spitz *• 'Acta Acad. St. Petcraburgb,* 

dogs, m Bedutein's 'Natoigesch. 1780, pari iL pp. 84, 100. 
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whifih in extetnal i^peaiance ao chatHj reflembtUs the Emo- 
pean wolf, ought to bd croBSed mtli this wolf ; and the pariah- 
dogs of India with Indian wolves and jackals ; and so in other 
cases. That the sU-'iility is very slight betwecu certain dogs 
and wolves and other Can Ida? is shown by savages taking the 
trouble to cross them. Bufibn got four successive generations 
from, the wolf aud dog, and the mongrels wore j>erfectly fertile 
together.'*'' But more lately 31. Flourens states positively as 
the result of his numerous experiments tliat liybrids from t]io 
T¥olf and dog, crossed inter se, become sterile at the third gene- 
latioii, and those from the jackal and dog at the fourth, 
generation.*^ But these animals were closely confined ; and 
many .wild animals, as we shall see in a future chapter, 
are rendered by confinement in some degree or even ntterly 
sterilOi The Dingo, which breeds freely in Anstzalia with our 
Imported dogiB, would not breed though repeatedly oioased in 
the Jaidin des nantes/" Some hounds ftom CSential Afiica» 
brought home by Major Denham, never bred in the Tower* of 
London;*^ and a sindlar tendency to sterility might be trans- 
mitted to the hybrid o£&pnng of a wild animal. MoseoTer, it 
appears that in M. Flourens* experiments the hybrids were 
closely bred in and in for three or four generations ; but this 
cireumstance, although it would almost certainly increase tho 
tendency to sterility, would hardly account for the final result^ 
even though aided by close confinument, unless there had bcou 
some original tendency to lessened fertility. Several yeara 
ago I saw confined in the Zoological Gardens of London a 
female hybrid from an Englisli do'j; and jackal, which even in 

this the iirst generation was so sterile that, as I was assured by 

• 

^ U. Bnoa hts ebown (' Jomnal de tbe jaolm] are well knomi. See also 

Pbysiologie; torn. iL p. 353) that Isid. GtoflEroy St. Hilaire, 'Hist Nat. 

Eoffon's experiments Imve Ixh ii ofton Gen.,' tiim. iii. p. 217, who speaks of 

miareprescuteU. Brocabascuilected ^p. the hjrbrid ofijq[)ring of the jackal as 

390-395) man J facte on the fertiUty of perfeetlj ftrtUe fbr fhxee genoatioiit. 

<rofl8ed dogs, wolves, and jackals. " On authority of F. Cuvier, quoted 

■•^ 'Dc la Loiigovitc Ilitnmiiic,' par in Bronn's ' Geaduohte der Natnr,' 

M. Flourcus, 1K55, p. 143. Alx. Blyth B. ii, 8. 164. 

«y8 (• In^Ban Sporting Beview,' vol, ii. W. C. L. Marttn, ' History of the 

p. 137) that lie has seen in India several Dog,' 1845, p. 208. Mr. Philip P. King, 

liybrids from the pariah-dog imd jnokal ; after ample opportunities of observation, 

and between one of these hybrids and a informs rae that the Dingo and Kuro* 

teirier. The experiments of Hunter on pean doga often cross in Anstralia. 
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her keeper, she did not fully exhibit her proper periods ; but this 
case, from the nomerons instances of fertile hybrids from these 
two animals, was certainly exceptional. In dmost all experi- 
ments on the crossing of animals there are so many causes of 
doubt, that it is extremely dinicult to eoine to any positive cou- 
chiaion. It would, however, appear, that those who beh'eve that 
our dogs are descended from several species will have not only 
to admit that their oflspriug alter a long course of doraesticAtiou 
generally lose all tendency to sterility when crossed together; 
but that between certain breeds of dogs and some of their 8U|> 
jK)sed aboriginal parents a certain degree of sterility has been 
retained or possibly even acquired. 

Notwithstanding the difficulties in regard to fertility given in 
the last two paragraphs, when we reflect on the inherent im- 
probability of man having domesticated throughout the world 
one single species alone of so widely distributed^ so easily 
tamed, and so nseM a gronp as the Canidee ; when we reflect 
on the extreme antiquity of tiie different breeds ; and especiaUy 
when we reflect on the dose similarity, both in external sbncture 
and habits^ between the domestic dogs of Tarions countries and 
the wild species stiU inhabiting these same countries, the 
balance of evidence is strongly in &T0ur of the multiple origin 
of our dogs. 

Differences hetween the several Breeds of live Bog. — If the 
several breeds have descended from several wild stocks, their 
ditference can obviously in part be explained by that of their 
parent-species. For instance, the furm of the greyhound may 
be partly accounted for by descent from some such animal as 
the slim Abvssinian Cam's s/z/k /i^s/^,'' with its elonjrated muzzlo ; 
that of the larger dogs from the larger wolves, and the smaller 
and slighter dogs from jackals: and thus perhaps we may 
account for certain constitutional and climatal differences. But 
it would be a great error to suppose that there has not been in 
addition ^- a large amount of variation. The intercrossing of the 
several aboriginal wild stocks^ and of the subsequently formed 

*' Riippfl, ' Neue Wirbclthiere Ton animal in tho Briti?4]i Mufvnm. 

Abyssinien,' 1835^ ; * Mammif.,' 8. 39, " Even Fallas admits tbii^ ; see ' Act. 

pi. xiT. Than ia ft^eeimai oTthiiflDe Aeid, St. BBtonburgh,' 1780, p. U3. 
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races» has probably increased the total nnmher of hreeds, and, as 
we shall presently see^ has greatly modified some of them. 
But we cannot explain hy crossiDg the origin of such extreme 

forms as thoroughbred greyhounds, bloodhounds, bulldogs, 

Bk'uhoim spaniels, terriers, pucfs, &c., unless we believe that 
forms equally or more stion^zly elmracterised in these dif- 
ferent respects once existed in nature. lUit hardly any one Las 
been bold enou^jrh to supiK>se that sncli unnatural forms ever 
did or eon Id exist in a wild state. When compared with all 
known members of the family of Canida? they betray a distinct 
and abnormal origin. No instniice is on record of such dugs as 
bloodhounds, spaniels, true greyhounds having!: been kept by 
savages : they are the product of loug-coutinued ciTilization. 

The number of breeds and sub-breeds of the dog is great: Tonatk, ibr 

instanco, describes twelve kinds of greyfaomids. I will not attempt to enu- 
merate or describe the varieties, for wo oATinot discriminate how much of 
their differonco is duo to variation, tiiid how much to descent from difl'erent 
aboriginal stocks. But it may bo worth wljilo briefly to mention some 
poiiitB. Ccmmifliidiig witti the skoll, GuTier has admitted" that in form 
fhe differences are " plus fortes que edles d'aucnnes esp^ces sanvages d*iin 
nieme genre naturel." Tlie proportions of 1 1 1 > difft rent bones ; the curvature 
of the lower jaw, the position of the condyk's with n sjiect to the plane of 
tlic teeth (on wliit li F. Cuvit r foniuli d his claHsitieation), and in rnastifls 
the shape of its jKJst t rior branch; tiie shajx; of tlie zygomatic arch, and of 
the temijoral foasaa ; the x)08ilkm (rf the occiput— all vary considerably.'^ The 
dog has properly six pairs of molar teeth in the upper jaw, and seven in 
the lower; but several natuialist.s have seen not rarely an additional pair 
in the ujiper jaw ; and Professor Gervais says that there are dogs " qui 
ont soi)t paircs do dents snpericures et huit inferieiuvs." J^c Blainville** 
has given full particulars on the frcfpieney of these (kviatit)iis in the 
uumlKT of the teeth, and has shown that it is not always the same tooth 
which is Bupernumeraiy. Ixidiort-mna8dtednioe8,aooordingtoH.MU]]er,^ 
the molar teeth stand obliquely, whikrfc in long-mnzzled races they are 
placed longitudinally, with ojK'n spaces Ix-tween them. The naked, 
BO-called Egyptian or Turkish dog is extremely deficient in its teeth,''^ — 



w Quotwi by I. GeofEroy, * Uist. Nat. 
Gte^' torn. iiL p. 458. 

** F. CuviL'i , i n ' A iinalcs da Miweum,' 
tom.xviii.p. :5I!7; t idilrnn, 'Dol'Esperc.' 
torn. i.p. '6i2 ; and Oil. Hum. Smith, Id 
'NRtunliitfs Idfamiy/ vol. ix, p. 101. 

•* lMd.GeofrroySHiiit Ililaire, »Hirt. 
des Anomnlies,' 1832, toin. i. p. 660. 
GcrvuLs, ' Uittt. Nat. dus Mammift;re8,' 
tom. ii., 185S. ^ 66. De BlainviUe 



(' Osteographie, Cauidee,' p. 137) baa 
also seen an extra molar on both ndes. 

• Ost^ograpkie. Canida?,' p. 137. 
^' Wiirzburfxer. 'Medecin, Zeit«cbiift»* 
ISOO, B. i. 8. 205. 
" Mr. Tanell. hi * Proa Zoolog. 800.,* 

Oct. Stii, 1833. Mr. Wutorhou^ showed 
lue a skull of one of tlu-.s*> dogs, which 
had only a aiugle uolar on each sido 
•ad Mmie imperfect indaon. 
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sometiiiieB baving none except one molar on eoich side; M fhiB, though 
charactertttio of the breed, muBt be considered as a moostroBity: M. 

Giranl/' who seemB to have attended doeely to the Kuhjcct, snys tliat the 
period of the nppeanince of tlie permanent tcoth dilTrrs iu different dogs, 
be'inp; earlier in large d(ig.s ; thus the mastiff assumes its adult tooth in four 
or tivc months, whilst iu the spauiol the poriud is sometimes more than 
seven or eight mouths. 

With lespect to minor diffiarenoeB litiie need be saidl Isidore GeoflGroy 
has shown** that in size some dogs are six times as long (the iaQ being 
excluded) as others; and that the height relatively to the length of tiie 
hody varies from lx3tween one to two, and one to nearly foiu*. In the 
S^^otch deer-hound there is a striking and rcniaikahlo difTerence in tlie 
size of tlie male and female." Every oue knows how the curs vary iu size 
in diflforent breeds, and nith tiieir great development their nrasdes become 
atrophied. Certain bteeds of dogs are described ss having a deep fimow 
between the nostrils and lips. The caudal vertebrae, according to F. Cuvier, 
on whose autlioi ity tlio iwn statements rost, vary in numlx^r; and the 
tail in shepherd dogs is almost absoiit. The mamniic vary from seven to 
ten in number; Daubcnton, having examined twenty-one dogs, foimd eight 
with five mamm» on eadiidde; eight with four on each side; and the others 
with an nneqnal number on the two sides.** Dogs have properly five 
toes in front and four "F)chind, bnt a fifth toe is often added ; and F. Cuvier 
states tb:i*, wlicn a fifth too is present, a fourth cuneifonn hone i? devo- 
lo}>ed; auil, in this case, sometimes the gi'ent ennciforni hone is raised, 
and gives on its iuuer aide a large articular surface to the astragalus ; so 
that even the zdative oonneetion of the bones, tbo most constant <tf all 
chuaotm, Taries. These modifications, however, in the feet of dogs are 
not imiK>rtant, because they ought to ho ranked, as Dc Blaiunlle has 
showu,^ as monstrosities. Nevertheless they are interesting from Ix^ing 
correlated with tlie size of the Ixxly, for they oecur nuieh more frequently 
with mustills uud other largo brecils than with small dogs. Closely allied 
varieties, however, sometimes differ in this res^xict ; thus Mr. Hodgson 
states that the black<and-tan Laasa variety of the Thibet maatiff has the fifth 
digit, whilst tlie ISIustang sub-variety is not thus characterised. The extent 
to whieh the skiu is developed between the toes varies much ; but we shall 
return to this point. The degree to which the various lirce<ls differ in tlie 
perfection of their senses, disjx)sitions, and inhi-ritt tl habits is notorious 
to every one. The breeds present some constat utioual differences: the 
poise, sajB ToQstt,*' " varies materiaUy according to the breed, as well 



Quoted in ' Tlie Veterinary/ Lon- 
don, voL viiL p. 41S. 

»> 'Hist Nat Q4a6ai: torn. iiL p. 
448. 

« W. Scrope, ' Art of Doer-StaUdng,' 
p. 854. 

Quoted by Col. Ham. Smith in 
• Natumlist'a Library,' vol. i. p. 79. 
** De Blaiiiville, ' Oatepgraphie, 



Canidcc,' p. 134. F. Cuvier, 'Annales 
do Muslim,' tom. xviii. p. 942. In 

regard to mastifT^, see Col. Ham. Smith, 
•Nftt. Lib.,' Y(.I. X. p. 21 s. For the 
Thibet mastiff, see 3Ir. iii>^lg!?0Q in 
' Jonnial of As. Soo. ci Bengal,' vol. i, 

18^2, p. 342. 

«' 'Th.' Do-' IS I.'), p. 186. With 
respect to diiteoses, Youiitt asserts (p. 
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as to the oza of the aaimaL* Diflbrent hnedB of dogs aie mibject in 

different degrees to various diseases. They ecrtainly Ixjcomo adapted to 
different cUniates ■nndcr w1ii( h tliey have long existed. Tt is inttorious 
that most of our best European breeds dot« riorato in India." The 
Rev. R. Everest believes that no one hjis sm-cecded in keepiner tlie 
Nowfouudlaud dog long alive in India; su it is, according to Licbtcn^teiu," 
evea at the Gape of Good Hc^ The Thibet mastiff degenenteB on the 
plains of India, and can live only on tiie monntoins.'* Iloyd*" asserts that 
our bloodhounds and bulldogs have been tried, and cannot irithstand the 
cold of the northern European forests. 

Sfein^ in Ikjw many characters tlio races of flic dorr difi\ r 
from eacli other, and remembering Cuvier's admission that 
their skulls differ more than do those of the species of any 
natural genus, and bearing in mind how closely the bones of 
wolves, jackalsy foxes, and other Canidas agree, it is remark- 
able that we meet with the statement, repeated over and 
over again, that the races of the dog difter in no important 
characters. A highly competent judge, Prof. Gervais,"" admits, 
*' si I'on prenait sans contrdle les alttetions dont chacnn de ces 
organes est susceptible, on ponnait croire qu'il y a entre les 
ehiens domestiques des diffi^nces plus grandes que celles qoi 
separent aiUeois les esp^ces, qnelqnefois m^me les genres." 
Some of the differences above enumerated are in one respect 
of comparatiyely little value, for they are not characteristic of 
distinct breeds : no one pretends that such is the case with the 
additional molar teeth or with the number of mamme; the 
additional digit is generally present with mastiffs, and some of 
the more important difterences in the skull and lower jaw are 
more or less characteri.-^tic of various breeds. But we must not 
forget that the predominant power of selection has not beeu 
applied iu any of these cases ; we have variability in important 
parts, but the diiierences have not been fixed by selection. Man 



167) thut the Italian greyhound ia 
**stnDgly mbjeot*' to polypi in the 
matrix or vagina. The spaniel and 
pug (p. 182) are most liable to hron- 
chocele. The liability to ditiWrnper 
(p. 282) is extremdj diSfarant hi dif-> 
ferent brocds. On the distemper, fee 
hUo Col. Ilutobinson OQ ' Dog i3xeak- 
ing,' 1850, p. 279. 
» See Tonatt on the I>og, p. 15; 



• The Vetcriuory,' London, vol. xi. p. 235. 

** « Joomal of Aa, Boo. of Bengal,* 
vol, ill. p. 19. 

« •Travels.' vol. ii. p. 15. 

Hodgson, iu ' Journal of As. Soc of 
Bengal,' toL i. p. 842. 

69 ' Field Pport.s of the Noiih of 
Europe,' vol. ii. p. 165. 

70 • Hist. Nat. dea Mammif.; 1855, 
torn. ii. 1^. 66k 67. 
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cares for the form and lleetness of liis j]T(?yhound8, for tlio size 
of his mastiffs, for the strength of the jaw in his bulldop:s, &c. ; 
but he cares nothini? about the number of tlieir molar Icdli or 
mammte or dif^its ; nor do wo know that ditferences in these 
organs are correlated with, or owe their development to, difFei> 
enc^ in other parts of the body about which man does care. 
Those wlio have attended to the subject of selection will admit 
that, nature having given variability, man, if he so chose, could 
fix five toes to the hinder feet of certain breeds of dogs, as 
certainly as to the feet of his Dorking-fowls : he could probably 
fix, bat with much more difficulty, an additional pair of molwr 
teeth in either jaw, in the same way as he has given addi- 
tional honiB to certain breeds of shieep ; if he wished to produce 
a toothless breed of dogs, haying ihe so-called Turkish dog with 
its imperfect teeth to work on, he could probably do bo, for 
he has sucoeeded in making horaless breeds* of cattle and 
sheep. 

With respect to the precise causes and steps by which the 
several mces of dogs have come to difier so greatly from each 
other, we are, as in most other cases, profoundly ignorant. We 
may attribute part of the difference in external form and con- 
stitution to inheritance from distinct wild stocks, that is to 
changes effected under nature before domestication. We must 
attribute something to the crossing of the several domestic and 
natural races. I shall, however, soon recur to the crossing of 
races. We have already seen how often savages cross their dogs 
with wild native species; and Pt luiant gives a curious account^' 
of the manner in which Fochabers, in Scotland, was stocked 
''with a multitude of curs of a most wolfish aspect" fnm a 
single hybrid-wolf brought into that district 

It would appear that climate to a certain extent directly 
modifies the fonns of dogs. We have lately seen that seveml 
of our English breeds cannot live in India, and it is positively 
asserted that when bred there for a few generations they de- 
generate not only in their mental ftculties, but in form. Captain 
Williamson,^* who carefully attended to this subject, states that 
hounds are &e most rapid in their decline ; " "greyhounds and 

7' • Hisloiy of Qudnipeds,' 1798, toI. ^ • OricnUil Field Sports.' quoted by 
i. p. 238. Youfttt, * The Dog,' p. 15. • 



Digitized by Google 



38 



DOCS. 



Chap. L 



pointers, also, ra]ii<lly decline." l)iit sjianicl.s, after eight or nine 
generations, and without a cross from Europe, are as good ii8 their 
ancestors. Dr. I'alconer infomiR nie that bulldogs, which have 
heen known, when first brought into the country, to pin down 
even an elephant by its trunk, not only fall off after two or 
three generations in pluck and ferocity, but lose the under>haiig 
character of their lower jaws ; their muzzles become finer and 
their bodies lighter. English dogs imported into India are bo 
valuable that proljably due caie has been taken to preiTent 
their crossing with native dogs ; so that the deterioration cannot 
be thns aooonnted for. The Kev. B. Everest informs me that he 
obtained a pair of setters, bom in Indiai which perfectly re- 
sembled their Scotch ^parents : he raised several litters fiom 
them in Delhi, taking the .most stringent precautions to 
prevent a cross, but he never succeeded, though this was only 
the second generation in India, in obtaining a single young dog 
like its parents in size or make ; their nostrHs were more con- 
tracted, their noses more pointed, their size inferior, and their 
limbs more slender. This reniarkalile tendency to rapid dete- 
rioration in Euro|ie;ni dogs subject<^'d to the climate of India, 
may jierhaps partly he accounted for by the tentlency to rever- 
sion to a primordial condition wlii( h many animals exhibit, ixs 
we shall see in a future chapter, when exposed to new conditions 
of life. 

Some of the peculiarities characteristic of the several breeds 
of the doijf have probably arisen suddenly, and, though stricUy 
inherited, may ho r ailed monstrosities; for instance, the shape of 
the legs and body in the turnspit of Europe and India ; the sliapo 
of the head and the under-hangmg jaw in the bull and pug^og, 
so alike in this one respect and so unlike in all others. A 
peculiarity suddenly arising, and therefore in one sense deserv- 
ing to be called a monstrosity, may, however, be increased and 
fixed by man's selection. We can hardly doubt that long- 
continued training, as with the greyhound in coursing hares^ as 
with wateivdogs in swimming — and the want of exercise, in the 
case of lapdogs — ^must have produced some direct effect on their 
'Structure and instincts. But we shall ini mediately see that the 
most potent cause of change has probably been the seleclion, botli 
methodical and unconscious, of slight individual differences, — the 
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latter kind of selection resulting fium the oeeusional preservation, 
(luring hundreds of <renerations, of those individual dogs which 
were the most useful to man for cert<un purposes and under 
eertnin conditions of life. In a future chapter on Selection I 
shall show that even barbarians attend closely to the qualities of 
their dogs. This uneonscions selection by man would be aided 
by a kind of natural selection; for the dogs of savages have 
partly to gain their own subsistence; for instance, in Anstralin, 
as we iK'ur from Mr. Nind,^ the dogs are sometimes compelled 
hj want to leave their masters and provide for themselves ; 
but in a few days they generally retnm. And we may infer 
that dogs of different shapes, sizes, and habits, would have 
the best chance of snrriving nnder different circumstances^ — 
on ctjgen, sterile plains, where they have to run down their 
own prey, — on rodcy coasts, where they have to feed on crabs 
and fish left in the tidal pools, as in the case of New Guinea 
and Tierra del Fuego. In this latter country, as I am informed 
by Mr. Bridges, the Catechist to the Mission, the dogs torn over 
the stones on the shore to catch the crustaceans which Ue 
beneath, and they " are clever enough to knock off the shell-fish 
at a first blow;" for if this be not done, shell-fish are well 
known to huvo an uhnost invincible power of adhesion. 

It has already been remarked that dogs differ in the degree 
to which their feet are webbed. In dogs of the Newfoundland 
breed, which are eminently aquatic in their habits, the skin, ac- 
cording to Isidore Geoffroy,"'' extends to the third phalanges, whilst 
in ordinary dogs it extends only to the second. In two Xuwfound- 
land flogs which I examined, when the toes were stretched 
apart and viewed on the under side, the skin extended in 
a nearly straight line between the outer margins of the balls 
of the toes ; whereas, in two terriers of distinct sub-breeds, the 
skin viewed in the same manner was deeply scooped out. In 
Canada there is a dog which is peculiar to the country and 
common there, and this has half*webbed feet and is fond of 
the water."" English otter-hounds are said to have webbed 
feet: a friend eaumined for me the feet of two^ in comparison 

QuoUil l>y TMr. Gallon, 'Domesti- Mr. nrH iihnw on the ranadinn 

cation of Auimulti,' p. 13. Dog, in LouduuH ' Mag. of Nut. Hist./ 

7« *mt Kftt. O^' torn. iiLp. 450. vol. vi. 1888, p. 5U. 
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with the feet of some harriers and bl(X)clhounds ; he found the 
skill variable in extent iu all, l>ut more developed in the otter 
than in the other hounds."' As aquatic amimals which belong 
to quite different orders have webbed feet, there can be no doubt 
that this structure would be serviceable to dogs that frequent 
the water. We may confidently infer that no man r'ver selected 
his water-dogs by the extent to which the skin was developed 
between their toes; but what he does, is to preserve and 
breed from those mdividuals which hunt best ia the water, 
or best retrieve wounded game, and thus he unconsciously 
selects dogs with feet slightly better webbed. Man thus closely 
imitates Natund Selection. We have an excellent iUustra- 
tion of this same process in North America^ where,, according 
to Sir J.lfiichardaon,^ all the wolyea, foxee^ and aboriginal 
domestic dogs haye their feet broader than in the correspond- 
ing species of the Old World, and " well calculated for running 
on the snow." Now, in these Arctic region^ the life or death 
of every animal will often depend on its success in hunting over 
the snow when softened ; and this will in part depend on the 
feet being broad; yet they must not be so broad as to intei^ 
fere with the activity of the animal when the ground is sticky, 
or with its power of burrowing holes, or with other habitiS of 
life. 

As changes in domestic breeds which take ])lace so slowly 
as not to be noticed at any one period, whether duo to the 
selection of individual variations or of differences resulting 
from crosses, are most ini])ortunt in understaudinp: the ori<j:in of 
our domestic productions, and likewise in throwing indirect 
light on the changes effected under nature, I will give in detail 
such oases as I have been able to collect Lawrence,^ who 
paid particular attention to. the history of the foxhound, writing 
in 1829, says that between eighty and ninety years before " an 
entirely new foxhound was raised through the breeder's art," the 
ears of the old southern hound being reduced, the bone and 
bulk lightened, the waist increased in length, and the stature 

7« See Mr. C. O. Hroom-Xapier on tho ' FBimA BmenU-Amefkaoa,* 1829» 

webbing of tho hitul feet of Ottor- p. 62. 

boanda, in • LttnU uud Wuter,' OoL 13th, f • The Horse in all his Yarietiee/ 

1866, p. 270. fto., 1829, ppu280» 281 
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somewhat added ta It is belieyed that this was effeeted by 
a cross with a greyhound. With respect to this latter dog, 
Yooatt,* who is generally cautious in his statements, says that 
the greyhound within the last fifty years, that is before the 
commencemeDt of the present century, " a-ssunicd a somewhat 
diflerent character from that wliicli he once possessed. He is 
now distinguished by a beautiful symmetry of form, of wliich 
he could not once boa.st, and he has even superior speed to 
that which he formerly exhibited. He is no longer used 
to struggle witli deer, but contends with his fellows over 
a shorter and speedier course." An abh? writer * believes that 
our English greyhounds are the descendants, progressively im- 
proved, of the large rough greyhounds which existed in Scotland 
so early as the third century. A cross at some former period 
with the Italian greyhound has been suspected ; but this seems 
hardly probable, considering the feebleness of this latter breed. 
Lord Orford, as is well known, crossed his famous greyhounds, 
which failed in courage, with a bulldog — this breed being 
choeen from being deftdent in the power of scent; "after the 
sixth or seventh generation,** says Youatt, there was not a 
vestige left of the form of the bulldogs but his courage and 
indomitable perseverance remained.** 

Youatt infers, from a comparison of an old picture of King 
Cliarles's spaniels with the living dog, that the breed of the 
present day is materially altered for the worse : the muzzle 
has become shorter, the forehead more prominent, and the eyes 
larger: the changes in this case liave probably been due to 
simple selection. The setter, as this author remarks in another 
place, " is evidently the large spaniel improved to his present 
peculiar size and beauty, and taught another way of marking 
his game. If the form of the dog were not sufficiently satis- 
factory oii this pointy we might have recourse to history:" 
he then refers to a document dated 1685 bearing on this 
subject^ and adds that the pure Irish setter shows no signs 
of a cross with the pointer, which some authors suspect has been 
the case with the English setter. Another writer'^ remarks 

7* 'The Dog/ 1845. pp. 31. 35 ; with "> In tlw •Eni^elop.of BonlBpovtik' 

respoot \a Kin;? CliarWs ifNUueltp. 45; p. 557. 

for tho setter, p. 00. •* • The Farrier, 1828, voL i p. 337. 
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tbat, if the mastiff and English bulldog bad fonnerly been as 
distinct as tbey are at the present time {i.e. 1828), so accurate 

an observer as the poet Gay (who was the author of * Rural 
Sports' in 1711) would liavc spoken in bis Fable of the BuU 
and the Bulldog, jukI not of the Bull and the Masiilf. There 
can bo no doubt that the fancy bidldogs of the present day, 
now that they are not used for bull-bait inir, have become 
greatly reduced in size, without any express intention on the 
part of the breeder. Our pointers are certainly descended 
from a Spanish breed, as even their names, Don, I'oiito, Carlos, 
&e., would show : it is said that they were not known in 
Englind before the Eevolution in 1688;^ but the breed since 
its introduction has been much modified, for I\rr. Borrow, who 
is a sportsman and knows Spain intimately well, infonns me 
that he has not seen in that country any breed " corresponding 
in figure with the English pointer; but there are geoume 
pointers near Xeres which haye been imported by En^ish 
gentlemen." A nearly parallel case is offered by the Newfound- 
land dog^ which was certainly brought into England from that 
country, but which has since been so much modified that, as 
seTml writeis haye obsenred, it does not now closely resemble 
any existing native dog in Newfoundland." 

These several cases of slow and gradual changes in our English 
dogs possess some interest ; for though the chanL'es have generally, 
b\it not invariably, been caused bv one or two crosses with a 
distinct breed, yet we may feel sure, from the well-known extreme 
variability of crossed breeds, that rij^^orons and long-continued 
selection must have been practised, in order to improve them iu 
a dehnite manner. As soon a.s any strain or family became 
slightly improved or better adapted to altered circumstances, it 
would tend to supplant the older and less improved strains. For 
instance, as soon as the old foxhound was improved by a cross 
with the greyhound, or by simple selection, and assumed its 
present character — and the change was probably required by 

See Col. Hamilton Smith on the hound. See Dr. Uudgkin, 'Brit, 

antiquit y • >f the Pointer, in * Katoralut'e Asaoo.,* 1844 ; BecbBtein't * Nalmffeaeh. 

Library,* vol. x. p. 19G. I)euti*chlund>«,' Band i. a. 674; •Notu- 

Tlie Newfoundland dof? ig bclicrod rali.-t's Library.' vol. x. p. 132 ; nlsoMr. 

to have originated from u croi«ii between Jukes' 'i^xcursion in and about New- 

the Efiquimaux dog and a large Frenoh finindiHid«' 
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the increased floetnessof our hunters — it rapidly spread through- 
out the country, and is now overywhen' nearly uniform. But 
the process of iin{)rovement is still going on, for every one tries 
to improve his strain by occasionally procuring dogs from the 
best kennels. Through this process of gradual substitution the 
old English hound has been lost; and so it has been with the 
old Irish greyhound and apparently with the old English bull- 
dog. But the extinction of former breeds is apparently aided 
by another cause; for whenever a breed is kept in scanty 
numbers, as at present with the bloodhound, it is reared with 
difficulty, and this apparently is due to the evil effects of long- 
continued dose interbreeding. As sereral breeds of the dog 
have been slightly but sensibly modified within so short a period 
as the last one or two centuries, by the selection of the best indi- 
yidual dogs, modified in many cases by crosses with other breeds ; 
and as we shall hereaiker see that the breeding of dogs was 
attended to in ancient times, as it still is bv sava<res, we mav 
conclude that we have in selection, even if only occasionally 
practised; a potent means of modiUcation. 

DoMEsno Cats. 

Cats have been domesticated in the East from an ancient 
period ; Mr. Blyfh informs me that they are mentioned in a 
Sanskrit writing 2000 years old, and in Egypt their antiquity is 
known to be even greater, as shown by monumental drawings 
and their mummied bodies. These mummies, according to De 
Blainville,^ who has particularly studied the subject, belong to 
no less than three species, namely, F, edliffulaia, hubcuieB, and 
ehauB, The two former species are said to be still found, both 
wild and domesticated, in parts of Egypt F. edtffvkia presents 
a difference in the first inferior milk molar tooth, as compared 
with the domestic cats of Europe, which makes De Blainyille 
conclude that it is not one of the parent-forms of our cats. 
Several naturalists, as Pallas, Temminck, Blyth, believe that 
domestic cats are the descendants of several species com- 

**De^invilIc,'Ostdb^pliie,Felis,* inic<l species. He quotes Ehvenbeig 

p. G5, on the ol n meter of F. ailirjulata ; OO F, MUDieuIata being n uimmM, 
pp. 85, 8dt UO, 175, oa the other mum- 
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mingled: it is certain that cats cross readily with various wild 
species, and it would appear that the character of the dumestic 
breeds has, at least in some cases, been thus afTected. Sir W. 
Jaidine has no doubt that, " in the north of Scotland, there has 
been occasional crossing with our native species (F. si/Ivestris), 
and that the xesnXt of these crosses has been kept in our 
houses. I have seen," he adds, "many cats very e1 ly 
resembling the wild cat, and one or two that could scarcely be 
distinguished from it." Mr. Blyth" remarks on this passage^ 
" but such cats are never seen in the southern parts of England ; 
still, as compared with any Indian tame cat, the affinity of the 
ordinary British cat to F, 9ylvesM$ is manifest; and due I 
suspect to frequent intermixture at a time when the tame cat 
was first introduced into Britain and continued rare, while the 
wild species was far mote abundant than at present.* In 
Hungary, Jeitteles" was assured on trustworthy authority that 
a wild male cat crossed with a female domestic cat, and that 
the hybrids long lived in a domesticated state. In Algiers 
the di)nnstie cut has crossed Miili the wild cat {F. Ltjhiea) of 
that country.^ In ^^outh Africa, as jNfr. E. Layard informs me, 
the domestic cat intormin2:les freely with the wild F. cuffra ; he 
has seen a pair of hybrids which wero (piite tame and parti- 
cularly atta eh ed to the lady who brought them up ; and 3lr. I'ry 
has found that these hybrids are fertile. In India the domestio 
cat, according to Mr. Blyth, has crossed with four Indian species. 
With respect to one of these species, F. chau$, an excellent 
observer, »Sir W. Klliot, informs me that he once killed, near 
Madras, a wild brood, which were evidently hybrids from the 
domestic cat; these young animals had a thick lynx-like tail 
and the broad brown bar on the inside of the forearm charao- 
teristio of F, dum. Sir W. Elliot adds tiiat he has often 
observed this same mark on the forearms of domestic cats in 
India. Mr. Blyth states that domestio cats coloured nearly like 
F. ehau8, but not resembling that Bpecaes in shape, abound in 

Asiatic S<>c. of CnlcuttA ; Curator's rerj intemliog iliiifiimriftn on their 

Report, Aug. 185G. The passage from ori^n. 

Sir W. Jwrdine is quoted from this ** ' Fauna Uungarie Sup.,' 18C2, a. 

Beport. Mr. Blyth. who has espeoiaUy 12. 

attendefl to the wild and domestic oato "7 I^iJ. Gooffroy Saint HOaire^ 'Hist. 

of India, has given in this Beport s Nat Uen.,' torn. iii. p. 177. 
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Bengal; he adds, **8uch a oolonration is utterly tmlcnowik in 
Eoxopean eats, and the proper tabby markings (pale streaks on 
a black ground, peculiarly and symmetrically disposed), so 
common in English cats, are never seen in those of India." Dr. 
D. Short has assured Mr. Blyth*" that at Hansi hybrids between 
the common cat and F. ornaia (or iorqiuita) occur, " and that 
many of the domestic cnts of that })art of India were un(h*stin- 
guishabhi from the wiM I', unuda." Azai a states, but only on 
the authority of the inhabitants, that in rara«xuay tlie cat has 
crossed witli two native species. From these several cases we 
see tliat iu Eui'ope, Asia, Africa, and America, the common cat, 
which lives a freer life than most other domesticated animalst 
has crossed with various wild species ; and that in some in- 
stances the crossing lias been sufficiently frequent to affect the 
diaracter of the breed. 

Whether domestic cats have di sponded from several distinct 
species, or have only been modified by occasional crosses, their 
fertility as fiir as is known, is unimpaired. The large Angora 
or Fetsian cat is the most distinct in structure and halutB of all 
the domestic breeds; and is believed by Pallas, but on no dis* 
tinct evidence, to be descended from the J^. mrnid of middle 
Asia; but I am assured by Mr. Blyth that this cat breeds freely 
ivith Indian cats, which, as we have already seen, have'appep 
rently been much crossed with ehau». In England half-bred 
Angora cats are perfectly fertile with the common cat ; I do 
not know whether the half-breeds are fertile one with another ; 
but as they are common in some parts of Europe, any maiked 
degree of sterility could hardly fail to have been noticed. 

Within the same country we do not meet with distinct 
races of the cat, as we do of dogs and of most other domestic 
animals; though the cats of the same country present a con- 
siderable amount of fluctuatinpr variability. The explanation 
obviously is that, from their nocturnal and rambling habits, 
indiscriminate crossing cannot without much trouble be pie- 
vented. Selection cannot be brought into play to produce 
distinct breeds, or to keep those distinct which have been 
imported from foreign lands. On the other hand, in islands and 
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in oountries completely separated from each other, we meet with 
breeds more or less distinct ; and these cases are worth giving 
as showiug that the scarcity of distinct races in the same conntry 
is not caused by a deficiency of variability in the animal The 

tail-less cats of the Isle of Man are said to differ from common 

cats uot only in the want of a tail, but in the f^reater li n-th 
of their hiud legs, in the size of tlicir lieads, and in lialiits. 
The Creoh? eat of Antigua, as I am infui med by Mr. Nieholson, 
is smaller, and has a more elongated head, than the IJritish cat. 
In Ceylon, as Mr. Thwaite^i writes to me, evi i y one at first 
notices the dilTerent appearance of the native cat from the English 
animal; it is of small size, with closely lying hairs; its head is 
small, '.with a receding forehead ; but the ears are large and 
sharp ; altogether it has wliat is there called a " low-casto " 
appearance. Rengger ^ says that the domestic cat, w hich has 
been bred for 300 years in Paraguay, presents a striking difference 
from the European cat; it is smaller by a fourth, has a more 
lanky body, its hair is short, shining, scanty, and lies dose, 
especially on the tail: he adds that the change has been less 
at Ascension, the capital of Paraguay, owing to the continual 
crossing with newly imported cats ; and this fact well illustrates 
the importance of separation. The conditions of life in Pai agua\' 
appear not to be highly fiftyourable to the cat, for, though they 
have ran half*wi]d, they do not become thoroughly feral, like so 
nmny other European animals. In another part of South America, 
according to Uouliu,^ the introduced cat hiis lost the habit of 
uttering its hideous nocturn;il ]u)\\l. The IJev. AV. D. Fox pur- 
chased a cat in rortsmouth, which he was told came from the coast 
of Guinea; its skin was black and wrinkled, fur bluish-grev and 
short, its ears rather bare, legs long, and whole aspect peculiar. 
This " negro " cat was fertile with common cats. On the opiX)site 
coast of Africa, at ^lombas, Cai)tain Owen, R.N".,'' states that all 
the cats are covered with short stiif hair instead of fur : he gives a 
curious account of a cat from Algoa Bay, which had been kept for 
some time on board and could be identified with' certainty ; this 

* SaeugeiUiere Ton Faragofty,' 1830, 34 G. Qmnam firat notiaed tbu fiM»t in 

B. 212. 1554. 

" *Mem.pr(SaenU8pcurdJTen8ftV»Di: m 'Kanative of Voyages,' vol. it p. 

Acad. Boy. dea Bckaeott* torn, vi p. 180, 
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animal was left for only eight weeks at Momlms, bat during that 
short penod it " underwent a complete metamorphosis, having 
parted with its sandy-coloured fur." A cat from tho Cape of 
Good Hope has lieen described by Desraarest as remai kable from 
a red stripe extending,' ahjiig tlie whole length of its back. 
Throughout an iniuieiiso area, namely, the ^lalayan archipelago, 
Siam, Pegu, and Burmah, all the cats have truncated tails 
about half the jHoper length,'-^- often with a sort of knot at tlie 
end. In the Caroline archipelago the cats have very long 
legs, and are of a reddish-ydlow colour.^ In China a breed 
has drooping ears. At Tobolsk, according to Gmelin, there is a 
red-ooloured breed. In Asia, also, we find the well-known 
Angora or Persian breed. 

The domestic cat has ran wild in several countries, and every- 
where assumes^ as &r as can be' judged by the short recorded 
descriptions^ a uniform character. Near MaldoDado^ in La Plata, 
I shot one which seemed perfectly wild; it was carefully 
examined by Mr. Waterhouse,** who found nothing remarkable 
in it, excepting its great size. In New Zealand, according to 
Dieffenbach, the feral cats assume a streaky grey colour like that 
of wild cats; and this is the case with the half-wild cats of the 
Scotch Highlands. 

We have seen that distant countries possess distinct domestic 
races of the cat. The differences may be in part due to descent 
from several aboriginal species, or at least to crosses with them, 
111 some cases, as in Paraguay, Mombas, and Anti^^ua. tlie 
differences seem du<.' to the direct action ul iliHereut conditions 
of life. In other cases some slight effect may possibly be attri- 
buted to natural selection, as cats in many crises have largely to 
support themselves and t<i e scape diverse dangers. Dutmaii, 
owing to the difficulty of ]»airing cats, has done nothing' by 
methodical selection; and jjioKably very little by unintentional 
selection ; though in each litter he generally saves the prettiest, 

« J. Cmwfnrd, ' Descript. 1 He). <.f the p. 308. 

Indian IdiauiLs,' p. 255. Tlic ^kLida- •* ' Zoology of the Voyage of tho 

gflfloar est Ui said to have a twfatod Beagle^ Mammalia,' p. 20. DieffiBnbacli, 

tail ; »ee DeHmarcst, iu ' Encyclop. Nat. * TroveLj in New Zealand, vol. ii. p. 

Mamm.,' 1820, p. 23^ for aome of Uie isr. Cli. St. John, ' WUd Sporta of the 

other breedii. Highiuud^t,' ltiit>, p. 40, 

" Admisal Liitkf a Voyage, vd. iii. 
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and values most a good breed of moiiBe or rat-caicherB.. Hiose 

cats wliicli have a strong tendency to prowl after game, gene- 
rally get destroyed by traps. As eats are so mueh petted, a 
breed bearing the same relation to other cats, that lapdoi^^s 
bear to larrrer dogs, would have been mueh valned ; and if 
selection could have hcfni applied, we should ccrtahily have had 
many breeds in earli Iniig-civilized country, for there is plenty 
of variability to work upou. 

We see in this country considerable diversity in size, some in 
the proportions of the Ixnly, and extreme variability in colouring. 
I have only lately attended to this subject^ but have already 
heard of some singular cases of variation ; one of a cat bom 
in the West Indies toothless, and remaining so all its life. 
Mr. Tegetmeier has shown me the skull of a female cat with, its 
eanines so much developed 'that they protruded uncovered 
beyond the lips; the tooth with the fimg being *95, and the 
pfut projecting from the gam *6 of an inch in Iragth. I have 
beard of ^a &mily of six-toed cats. The tail varies greatly in 
length ; I have seen a cat which always carried its tail flat on 
its bedL when pleased. The ears vary in 8hape» and certain 
strains^ in' England, inherit a pencil-like tuft of hairs, above a 
qnarter of an inch in length, on the tips of their ean ; and this 
same peculiarity, according to Mr. Blyth, characterises some 
cats in India. The great variability in the length of the tail 
and the lynx-like tufts of hairs on the ears are apparently 
analogous to diflereiiees in certain wild species of the genus. A 
much more important difTcrence, according to Daubenton,^* is 
that the intestines of domestic cats are wider, and a third longer, 
than in wild cats of the sanie size ; and this apparently has been 
caused by their lefis strictly carnivorous diet 

w Quoted by Uid, Gooflxoy, 'Hiat. Nat Gin.,' torn. uL p. 427. 
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H0B8ES AND ASSES. 
HOBBE.— mtfcuuiuBB m rm wtaaam — iinnviDDAL tabubilitt or — nmaor 

RTFECTB or THB OOHDITIOIV OT UTI — CAN WITBSTAIID HHOB OOIA — SBUM 

MCCTI MODIPIEn BY SELEfTTON — (XH-OrRS OF THB HORSE — DAPPLTyO — DARK 
STRIFES ON THE SPINS, U3Q3, BUOULDERS, AND FOUEHRAD — DUX-COLOURED HORSES 
HOST WlUWitmitt mUFlD — 8CBIPB nunABLT Bin 10 WKftanOK 10 TBB 

pRntimx vTAn or m mamm, 

ASSES.— BRKEDS OF — O^I/OFR OP - hVC- AXP SHOOUDaOl- flSmi — ffiOCIDBR- 
ffTRU'CS SOMETUIKd AliDEMT, 80METUU2S FORKED. 

The history of the Horse is lost in antiquity. Bemains of this 
animal in a domesticated condition have been found in 
the Swiss lake-<i\vellings, belonging to tlie latter part of the 
Stone period.^ At the present time the number of breeds 
is great, as may be seen by consulting any treatise on the 
Horse.^ liOoking only to the native p( mit s of Great Britain, those 
of the Shetland Isles, Wales, the New Forest, and Devonshire 
are distinguishable ; and so it is with each s(»parate island in 
th(i great Malay archipelago.^ Some of the breeds present 
great differences ia aize, shape of ears, length of mane, propor- 
tions of the body, form of the withers and hind quarters, and 
espeelRlIy in the head. Compare the race-horse, dray-hone, 
and a Shetland pony in size, configuration, and disposition ; and 
see how much greater the difiference is than between the six 
or seven other living species of the genus Eqnns. 



■ Butimcyer,*EMiiiaderFlahlbMiten/ 
IStil, s. 122. 

* 8m Tooatt oo the Hone : J. Law- 

renc© on the Horse, 1829; W. C. L. 
Martin, 'Hwtory of the Horse," 1S45: 0:»I. 
Ham. Stuith, in 'Naturalist's Library, 
Hms.' IMl. voL xiL : Prot Veitli, 
' Db Natnigaach. Hanirilugeihicra/ 
185G. 

* Ciawfurd. ' Descript. Diet, of 
Indfan Iiinid%* p. 198. **Thece 

VOL. L 



are many different breeds, every island 
having at least ono peculiar to it." 
Thus in Bumatia there are at lean two 
breeds; in Addn and fialnbura one; 
in Java 'several breeds; one in Buli, 
Lomboc, Sumbawa (one of the he»t 
bneds), Tambcna, IMma, Qanang-api. 
Celebes, Bomba, and Philipinnes. Othur 
breeiln are !>]x>cilied by Zollinger in tlie 
'Journal of the Indian Archipelago.' 
vol, T. p. 3i3, fte. 
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Of mdiYiduHl Tariations not known to chaiacteriBe particular 
breeds, and not great or injuiiouB enough to be called mon* 
strositiefl^ I hare not collected many cases. Mr. 6. Brown, of 
the Cirencester Agricnltnial College^ who has particularly 
attended to the dentition of our domestic animals, writes to 
me that he has " seyeral times noticed eight permanent incisors 
instead of six in the jaw." Male horses alone pr(>})erly have 
canines, but they are occasionally found in the mare, though 
of small size.'* Tlie number of ribs is properly eighteen, but 
Youatt* asserts that not unfrequently there are nineteen on 
each side, tlie additional one bein": always thr jiost. rior rib. 
I have seen several notices of variations in the bones ot tlie leg ; 
thus Mr. Price speaks of an additional bone in the hock, and of 
certain abnormal appearances between tlu^ tibia and astragalus, 
a§ quite common in Irish horses, and not due to disease. Horses 
have often been observed, according to ]\[. Gaudry,^ to possess 
a trapezium and a rudiment of a fifth metacarpal bone, so that 
*<on6 sees appearing by monstrosity, in the foot of the horse, 
structures which normally exist in the foot of the Hipparion/* 
— an allied and extinct animaL In various countries horn-like 
projections have been observed on the frontal bones of the 
horse: in one case described by Mr. Perdval they arose about 
two inches above the orbital processes, and were " very like those 
in a calf from five to six months old," being from haJf to three- 
quarters of an inch in length.* Azara has described two casea 
in South America in which the projections were between three 
and four inches in length: other instances have occurred iu 
Spain. 

That there has been mueli inherited variation in the horse 
cannot be doubted, when we reflect on the number of the breeds 
existing thronirhout the world or even within the sjirae country, 
and when we know that they have largely increased in number 

* ' T!\e Horse," &C., by John Iaw- Mr. Percivnl. of the Knuisikillen 
rtnce, 1829, p. H. Dragoons, in 'The Vcterinaiy,' voL i. 

* * The Vetetfautxy,' Loodoo, vd. v. p. 224 : cm Ann, * Des QuKtrap^QB 
p. 543. (In Paraguay,* torn, ii, p. 313. Tlio 

* Prrx!. Vetcriuiiry Assoc., in * Tbe French tranKlator of Azam n fors to 
Veterinary,' vol. xiii. p. 42. otiior cases mentioned by liuzurd a« 

7 • Bulletin de la See. (Molog./ torn, ooenning in Spain. 
ndL, im p. 82. 
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siucM' thf' earliest kiiowu records.' Even in so fleeting a el.a- 
racter as colour, I lofacker'" found that, out of two hundred and 
sixteen cases in which horses of the same colour were paired, 
only eleven pairs produced foals of a quite different colour. 
As Profeaaor Low " has remarked, the English raee-horee offers 
the best possible evidence of inheritance. The pediprree of a 
raoe-horse is of more vmIho in judging of its probable success 
than its appearance : *' King Herod " gained in prizes 201,505^. 
sterling, and begot 497 winners; ** Eclipse begot 334 winners. 

Whether the whole amount of difference between the Tarious 
breeds be dne to yaziation is donbtfiil. From the fertility of the 
most distinct breeds** when crossed, naturalists have generally 
looked at all the breeds as having descended from a single species. 
Few will agree with Colonel H. Smith, who believes that they 
have descended from no less than five primitive and differently 
coloured stocks.*' But as several species and varieties of the 
horse existed during the latter tertiary periods, and as 
Kiitimeyer found dirferences in the size and form of the skull 
in the earliest known domesticated horses,'^ we ou^dit not Tm f. c] 
sure that all our breeds have descended from a single species. 
As we see tliat the savages of Ncirth and South America easilv 
reclaim th(* feral horses, there is no improbability in savages in 
various quarters of the world having domesticated more than one 
native species or natural race. No alx)riginal or truly wild liorse 
is positively known now to exist ; for it is thought by some 
authors that the wild horses of the East are escaped domestic 
animals.'* If our domestic breeds have descended from several 



• Godroa, * De rEapl'ce,* torn. i. p. 378. 
'Ueber die Kigoiwchaften,' &o.. 

1828. 8. 10. 

* Domesticated Animals of tl)c 
British Lslands,' pp. 527, 532. In nil 
the veterinaiy tveatuet and papen 
which I havo read, tho writrra insist 
in the strongest terms on the inheritance 
bj the homo of all good and bad 
tendenetoa and qnalitieB. TahupB the 
principle of iuheritiinc*' is not really 
stroiiper in the horse than in any other 
animal; but. from H& value, the ten- 
deney hM been more caiefiiUy dbmrtei. 

Andrew Knight eronml breeds so 
differeui in size a« a diajr-hotsc and 



Norwegian pony : tee A. \Vaiker on 
* latennaniage^* 1838, p. 205. 
» • N nturaliat'B LibfBty/ Hotan, ?ol. 

xii. p. 208. 

Gervaid, 'Hist. Nat. 3Iumiii., torn, 
it p. 148. Owen, •BritiahFoMil Mam- 
mala,' p. 383. 

' Kenutmsa der fowiloa Pferde.' 
18G3, a. 131. 

>• Mr. W. 0. L. Martin (* The Home/ 
1845, p. 31 1, iu arguing agiiinafcthebeli^ 
that tlic wild Enstr ni horj^es nn* merely 
fern 1, lias remarke«i oil Uie improbability 
ef man in andent times hafing ntir- 
patcd a species in a region where it can 
now exist in numbem. 
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species or natural races, tlieso a]i|):u'ently have all become extinct 
in the wild 8tat<\ With our [tresent knowledge, the common 
view that all have descended from a single species is, perhaps, 
the most ])rubahle. 

W ith respect to the causes of the modifications which horses 
have undergone, the conditions of life seem to produce a con- 
siderable direct effect. Sir. D. Forbes, who has had excellent 
opportunities of comparing the horses of Spain witli those of 
South America, informs me that the horses of Chile, which 
Imve lived under nearly the same conditions as their progenitors 
in Audalusia, remain unaltered, whilst the Pampas hones and the 
Pano ponies are considerably modified. There can be no doabt 
that horses become greatlj reduced in size and altered in appear- 
ance by living on mountains and islands ; and this apparently is 
dne to want of nutritions or yaried food. Every one knows how 
small and rugged the ponies are on the Northern islands and 
on the mountains of Europe. Corsica and Ssidinia have their 
native ponies ; and there were," or still are, on some islands on 
the coast of Virginia, ponies like those of the Shetland Islands, 
which are believed to have originated through ex|>osure to 
unfavourable conditions. The Puno ponies, which inhabit the 
lofty regions of the Cordillera, are, as I hear from ^Fr. D. 
Forbes, strange little creatures, very unlike tiieir Spanish pro- 
genitors. Further soutli, in the Falkland Islands, the offspring 
of tlie horses imported in 17G4 have already so much de- 
teriorated in size and strenfrth that thev are unfitted for 
catching wild eattle witli the lasso ; so that fresh horses have to 
be brought for this purpose from La Plata at a great expense. 
The reduced size of the horses bred on both southern and 
northern islands, and on*! several mountain-chains, can hardly 
have been caused by the cold, as a similar reduction has 
occurred on the Virginian and Mediterranean islands. The 
horse can withstand intense cold, for wild troops live on the 
plains of Siberia under lat» 56°,^* and aboriginally the horse must 

'Transict. ^laryland Academy,' of Rt-searchca.' 
voL i. part i. p. 28. " Vtillas, ♦ Act. Aoftd. St. Petcra- 

» Ur. Ifaddnium on 'The Falkland buigV 1777. part ii p. 265. With 

Inlands,' p. 25. The av«tage height of respeot to the tnrpans scraping away 

the Falkliiiul borees is said to ho 11 tlio gnow, (tef Col. Haniilton Smith in 

lianda 2 inches. See alao my ' Juurnal * Nut. Lib., vol. xii. p. lt>o. 
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have inhabited countries annually covered with snow, for lie 
long retains the instinct of scraping it away to get at the 
herbage beneath. The wild tarpaiis in the East have this 
instinct; and, as I nm informed by Admual Sulivan, this is 
likewise the case with the horses which have run wild on the 
Falkland Islands; now this is the more remarkable as the 
progenitois of these horses ooald not have followed this instinct 
during many generations in La Plata: the wild cattle of the 
Falklands never scrape away the snow, and perish when the 
ground is long covered. In the northem parts of - America 
the horses, descended from those introduced by the Spanish 
conquerors of Mexico, have the same habit, as have the native 
bisons, but not so the cattle introduced from Europe.* 

The horse can flourish under intense heat as well as under in- 
tense cold, for he is known to come to the highest perfection, thoujrh 
not attainiu<4 a larpre size, in Arabia and uoi thtTu AtVica. Much 
humidity is apparently more injurious to the liorse tlian lieat or 
cold. In the Falkland Islands, horses suffer nuich fi'om the 
dampness ; and this same circumstance may perhaps partly 
account for the singular fact that to the eastward of the Bay of 
Bengal,'^ over an enormous and humid area, in Ava, Pegu, 
Siam, the I\fa1ayan ardiipelago, the Loo Choo Islands, and a 
. large part of China, no full-sised horse is Ibund. When we 
advance as &r eastward as Japan, the hone reacquires his full 
size.--* 

With most of our domesticated animals, some breeds are kept 
on account of their curiosity or beauty ; but the horse is valued 
almost BfAAy for its utility. Hence semi-monstrous breeds are 
not preserved; and probably all the existmg breeds have been 
slowly formed either by the direct action of the conditions of 
life, or through the selection of individual differences. Ko doubt 
semi-monstrous breeds might have been formed: thus Mr. 
Waterton records* the case of a mare which produced sue* 

« 

FranUiii's ■ Nomtivi^' voL i. p. Am Loo CIioo Idaads, ms Beediey's 

87 ; note by Sir J. Richardson, * Vcyiige,' 4th edit., vol. i. p. 499. 

^Ir. J. H. Moor, ' Notices of the « J. Cruwfonl, ' IILstory of the 
iudiiiu Arohijxlugo;' Singapore, 18;^, Horse;' ' Juunml of lloj^ United 
p. 189. A pony firovn Jain» was sent Benrioe Lwtitatioii,* toL iv. 
(* Afheimnm,' 1842, p. 718) to the Essays on Natnml HulMy/ 2iid 

Queen only 28 inehfla ia Jieight. For aeriee, p. 161. 
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coibivcly three foals without tails ; so that a tailless nice might 
have been formed like the tailless races of dogs aud cats. A 
Kussian breed of horses is siiitl to have frizzled hair, and 
Azara** relates that in Paraguay horses are occjvsionally boru, 
but are generally destroyed, with hair like that on the head of 
a negro ; and this peculiarity is transmitted even to half-breeds : 
it is a curious case of correlation that sach horsc^s have shoi-t 
manes and tails, and their hoofs an of a peculiar shape like 
those of a mule. 

It is scarcely possible to doubt that the long^ontinued selec- 
tion of qualities serviceable to man has been the chief agent in 
the formation of the several breeds of the horse. Look at a dray- 
horse, and see how well adapted he is to draw heavy weights, 
and how unlike in appearance to any allied wild animal The 
English race-horse is known to haye proceeded firom the com- 
mingled blood of Arabs, Turks, and Barbs ; but selection and 
training have together made him a very different animal from 
his parent-stocks. As a writer in India, who evidently knows 
the pure Arab well, asks, wiio now, "looking at our present 
breed of race-horses, could have conceiveil that they were the 
result of tlie imion of the Arab horse and African mare ?" 
.The improvement is ho marked that in running for the Good- 
wood Cnj) " the tirf^t descendants of Arabian, Turkish, and 
Persian horses, arc allowed a discount of 18 lbs. weight : and 
when both parents are of these countries a discount of 30 Ibs.^ 
It is notorious that the Arabs have long been as careful about 
the pedigree of their horses as we are, and this implies great 
and continued care in breeding. Seeing what has been done 
in England by careful breeding, can we doubt that the Arabs 
must likewise have produced during the course of centuries a 
marked effect on the qualities of their horses ? But we may go 
much farther back in time, for in the most ancient known 
book, the Bible, we hear of studs carefully kept for breeding, 

'* ' Qnadrup^des da PlBngiuy,' torn, no instaoce baa ever occmied of a tliree* 

ii. p. 333. pnrt l>n>d hortjo (i.e. a hom\ one of whose 

^ Pruf. Low, * Domesticated Aui- giaDdporents was of impure blood) sav- 

nuils/p. 54G. With retpeet to the writer ingr his diiluioe in ninning two miles 

in India, $ee 'India Kjxirting Review/ with thoiDqghbnd racers.' Somi- few 

M>1 ii. p. ISl As 1 ,u\vr«:'rjce ha-s re- iii^fmcos are on reoonl of t>eveu-oightIlS 

juuiiktid { " '1 lie llurac, p. 1);, " pc'rhu|iK na«r& Imviiig bcvu succe&sfui. 
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and of liorses imported at high prices from various countries.^ 
We may therefore concliule tliat, wliether*or not the various 
existing breeds of the horse have proceeded from one or more 
aborifjiiial stocks, yet that a great amount of change has re- 
sulted from the direct action of the conditions of life, and 
probably a still greater amount from the long-continued selec- 
tion by man of slight individual differences. 

With several domesticated quadrui>eds and birds, certain 
coloured marks are either strongly inherited or tend to reappear 
after haTing long been lost. As this subject will hereafter be 
seen to be of importance, I will give a full account of the colour- 
ing of horses. All English breeds, however nnUke in size and 
appearance, and several of those in India and the Malay archi- 
pelago, present a simQar range and diversity of colonr. The 
English race-horse, however, is said'' never to be dun-colonred ; 
bat as dun and cream-coloured horses are ocmsidered by the 
Arabs as worthless, " and fit only for Jews to ride," ^ these tints 
may have been removed by long-continued selection. Horses 
of every colour, and of such widely diti'erent kinds as dray- 
horsef?. ro])s, and [)onies, are all occasionally da])i)led,*' in the 
same iiiauiier m is so conspicuous with grey liorses. This tact 
does not throw any clear light on the colouring of the abori- 
ginal horse, but is a case of analogous variation, for even 
asses are sometimes dappled, and I Inive seen, in the British 
Museum, a hybrid from the ass and zebra dappled on its 
hinder quarters. By the expression analogous variation (and it 
is one that I shall often have occasion to use) I mean a variation 
occurring in a species or variety which resembles a normal cha^ 
racter in another and distinct species or variety. Analogous 
variations may arise, as will be explained in a future chapter, 

^ Prof. Gervais (in hi& ' Hist Nut. colours uf horses. I have ftcen cream- 

Hamin.,' torn. iL p. 144) has oolleeted ooloiu«d,Ught-dimaiidiiH>iiBa^iiiilionea 

many facts on Um h( n<l. For iriHtanco, dappletl, which I rnoiition Ix^caiuio it 

Solomon (Kin^'t*. li. i. cli. x. v. '2Hj has hecn Btateil (Martin, 'History of 

bought horses iu Egypt at a high the llorso,' p. 134^ tliat duus aro never 

price. dappled. Ibrtin (p. 205) refen to dap- 

V «The Field,' Jnly 13ib» 1861, p. pled a&nes. In 'The Farrier* (London, 

42. 1S'2S. pp. iri3. 4.">,') there are mme good 

^ E. Vernon Horcourt, 'Sporting iu n marks on tiie dappling of liorses ; and 

Algeria** p. 26. likewiie in CSol. Hamilton Sinitli on 

™ I state this from my own ohsi'rva- *TlieHona.' 
tiona made during several yean on the 
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from two or more tonus with a similiar const it iitiou liuviiip; 
been exposed to siiiiilar comlitions, — or from one of two forms 
having reacquired through reversion a character inherited 
by the other form from their common progenitor, — or from 
both forms having reverted to the same ancestral character. 
We shall immediately see that horses occasionally exhibit 
a tendency to become striped oyer a large part of their 
bodies; and as we know that stripes readily pass Into spots 
and cloudy marks in the varieties of the domestic cat and in 
several feline species — even the cube of the aniformly-coloured 
lion being s()otted with dark marks on a lighter ground — ^we 
may suspect that the dappling of the horse^ which has been 
noticed by some authors with surprise, is a modification or 
vestige of a tendency to become striped. 

This tendency in the hcvso to become striped is in several respects an 
interesting tlict. Horws of all colours, of tlio most diverse Inwds, in 
various parts of the world, often have a ilark btriijo extending along the 
8pine, from the toano to the tail ; but tliis i:^ 8u conmioii that I need enter 
into no partieulais.* Oocaaionally hoises are transversely bnrzed on the 
legs, chiefly on tibe imder side ; end more zarely they have a distinct stripe 
on Ihe diouldef, like tliat on tl^e shoulder of the ass, or a brood dark patch 
representiiig a stripe. Before entering on any detaOe I must premise that 




fig. L-Du Dmmiilili* Fbv, ittUi dMoUar, vfaid. and lis ilrlp^ 



Some d< Uiil.H ore given in 'The slrijie. A toiiall Indian chcsnut pony 

Faninr,' 1828, pp. 452» 495. One of the had the same gtiipe, aa had a lemaik- 

l<M«t ponka I ever aaw, of the eolour of ably hevry dieamit cart-honHc Baoe- 

a mooie, ha«I a oonapieooua qiiiial hoioea ofloi have the apinal atripe. 
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the tarm dan-coloured is vague, and includes three groups of colour, viz., 
tbat tehroen crettn-eoloiir and zedcUclh-liKmn, which graduates into light- 
bay or light-diemnt— tluB, I lidieTB is often called iUIow-dnn ; secondly, 

leaden or slato-oolour or mouse-dtm, whieli ^nKlimtes into an ash-ooloor; 
and, lastly, dark-dun, l)etweon lirown and black. In Knglaiid I have examined 
a rather larfro, liirlitly-built, lullow-chin Dovonsliiro ixjny (fig, 1), vriih a 
conspicuous ntrixK) along the back, with light transverse stripes on tlio 
under sides of its front legs, and with four parallel stripes on each shoulder. 
Of these faax rtripes the postaiior one waa feiy minute and ∫ the 
anterior one, on the other hand, waa long and broad, bat intemipiked in flie 
middle, and truncated at its lower extremity, with the anterior ai^Ie pro- 
duced into a long tapering ptiint. I mention this latter fact l)oca\iBe the 
Bliouldcr-htripe of the ass occjiaioually present*? exactly the same npjx'anince. 
1 have had an outline and description sent to me of a small, purely-bred, 
U|^t Mow-dnn Welch pony, with a spinal stripe, a single tiansTcraa alripe 
on each leg, and thxee shonMe r- a trip es; the poalerior atripe coneflponding 
with that on the ahonlder of the asswaa the longest, whilst the two anterior 
parallel stripes, arising from the mane, decreased in length, in a reversed 
manner as compared with the shoulder-stripes on the alxjvtMie.scrilx^l 
Devonshire ponj'. I have seen a bright fallow-dun, strong cob, with its 
frtnit legs tEanareraely barred on the under Hides in the most OQUspicnona 
manner; abo a dark-leaden moaao eohniied pony wHh similar leg atripes, 
bat much less conspicuous ; also a briglit fidlow<<tan colt, folly three- 
parts thoroughbred, with very plain transverpo stripes on the legs ; also 
a chesnut-tlun cart-horse with a conspicuons spinal stripe, with distinct 
traces of shoulder-stripes, but uouo ou the legs ; I could add other 
oaaes. My aon made a BkBtoh for me of a large, heavy, Belgian oart- 
horae, of a Mow^on, with a ocnapieaoaa apinal stripe, tnoea of leg* 
stripes, and with two parallel (three inches apart) stripeB abont seven or 
eight inches in length on l)oth shoulders. I have seen another rather light 
cart-hoi-so, of a dirty dark cream-colour, with striped legs, and on one 
shoulder a large lU-detiued dark cloudy patch, and on the opposite shoulder 
two parallel &int stripes. All the eases yet mentioned are dons of varioua 
tints; bat Mr. W. W. Edwanb has aeen a nearly thafraaghbred oheennt 
horse which had the spinal atiipe, and distinct bars on the legs; and I 
have seen two bay carriage-horsos with black si)in;il stripes; one of these 
horses had on each shoulder a light shoulder-stripe, and the otlicr had a 
broad black ill-defined stripe, running obliquely hail-way down each 
shoulder ; neither had leg-stripes. ' 

The most intoestingoaae which I have met with ooennedin a oolt of nqr 
own breeding: A bay mare (descended from a dark-brown Flemtth mare 
by a light grey Turcoman horse) was put to Hercules, a thoroughbred 
dark bay, whose sire (Kingston) and dam were both twiys. The colt ulti- 
mately turned out browu ; but when only a fortmght old it was a tlirty 
bay, shaded with mouse-grey, and in parts with a yellowish tint : it liad 
only a trace of the apinal alripe, with a few obaenre tnoiaveiae bars on the 
1^; bat almost the whole bo^ waa niarked with very naixow dark stripes!, 
in most parts ao obaonre as to be visible only in certain lights, like the 
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stripes whudiiiiaj 1)6 Been Oil black kittens. These stripes were cUstuust on 
tbe hind-qiiarteis, whero they diTsrged from the spine, and pointed a little 

forwards; many of them as thej diverged from the spine iM canit' a little 
branclied, exactly in the mmo maiiiKT as in some zebriik! Hixrics. Tlie 
8trii>es were plainest nn the forehead between the ears, whero they formed 
a Bet of pointed arches, ouo under the other, decrwising in size downwards 
towards the muzzle ; exactly ahnilar marks may be seen on the forehead of 
the qnagga and Borchell's zebra. When this foal was two or three months 
old all the stripes entirely disappeared. I have scon similar marks on 
the forehead of a fully f^wn, fallow-<luu, cob-liko horse, hsTing » COft- 
spicuous spinal strijK), and witli its front legs well barred. 

In Norway the colour of the native horse or ])ony is dim, varying from 
almast cream-colour to dark-mouse dun ; anil an animal Ls not considered 
purely bred unless it has the (q>inal and leg-stripes.*^ In one part of 
the eonntiy my son estimated that abont a third of the ponies had striped 
legs; he counted seven stripes on the fore-Icgs and two on the hind-lcgs 
of one pony; only a few n{' thorn exhiV)ited traces of shoulder-stripes; but 
I liave heard of a ('»»1> iiniK)rted from Norway which had the shoulder as 
well as the other stripes well developed. Colonel Ham. iJmith*^ alludes 
to dnn-hoises with tiie spinal stripe in the Sierras of Spain; and the 
hones originally derived ftcm Spain, in some parts of Sonth America, 
are now duns. Sir W. Elliot informs mo that he inspected a herd of 
300 South American horses imported into 3ra<lraR, and many of tlieso 
had trunsver.'^o stripes on the legs luid short slioulder-^tripes ; tlio most 
strongly marked individual^ of which a coloured drawing was sent me, was 
a monse-dun, with the shonlder-stripes shghtly forked. 

In the North-Westem parts of India striped hones of moze than one 
breed are a])parently commoner than in any other part of the worid ; and 
I have received information respecting them from several officers, especially 
from Colonel Poole, Colonel Curtis, Major Campbell, Brigadier St. John, and 
others. The Kattywar liorsus are often fifteen or sixteen hantls in height, 
and are well but liglitly built. They are of all colours, but the several 
kinds of duns prevail ; and these are so generally striped, that a horse 
without stripes is not oansidered pore. Colonel Poole betieves that all the 
duns have the sjiinal stri]>o, the leg-etripes are generally present, and ho 
flunks that al>ont half the horses have the shoulder-stripe; this stripe is 
sometimes double or treble on both .shonlderf . Colonel Poole ha.s often seen 
stripes on the cheeks and sides of the no.He. lie hixa seen stripes on the grey 
and bay Eattywars when flrrt foated, but they soon &ded away. I have 
received oilier accounts of cream-coloured, bay, brown, and grey Kattywar 
hones being striped. Etistward of India, the Shan (north of Burmah) 
ponies, &s I am informed by Mr. Blyth, have spinal, leg, and shoulder 
stxipes. Sir W. Elliot informs rac tliat he saw two boy Pegu ponies with 



^' I have received inlbruiatiuo, colours of the Norwegian ponies. See, 

throu<,'h the kindness of the Consiil- also, *TheFlsW 1861. p. 431. 

GenernI, Mr. J. R. Crowo, from Prof. ^ Ool. Ham. SmiUu *Nat. lib.,* ToL 

Boeek, fiasdc, and Bwnnrok. on the xii. p. 275. 
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Icg-stripes. Bonnese and Javanese poiiiea aie ttequaoiily dmHSoUmied, 
and have the ihne Idnds of stripes, "in the same degree as in EDgland."** 

Mr. SwinliOG informs me that he examined two Ught-dun ponies of two 
Chinese Itrec ds, viz. those of Shangai and Amoy ; both had the spinal stnpe, 
and the latter an indistinct slioulder-stripe. 

We thus see that in all parts of the world brmls of the horse as different 
as possible, when of a donniolonr (indnding nnder this tenn a wide lange 
of tint horn cream to dnaky Uack), and laidy when of hay, gKj, and 
duenut shades, have the several above-specified stripes. Hones whicli 
are of a yellow colour with white raane and tail, and which aie SOmetimeB 
called duns, I have never seen with stripes.^ 

From reayuns which will Ixi apparent in the chapter on Reversion, I 
have endeavoured, but with poor success, to discover whether duns, which 
ate so mnch oftener sbriped than other eolonied horaee, are ever pro- 
duced from the crossing of two horses, neither of which are duns. Most 
persons to whom I Imvo appUe<l lx?liove that one parent must be dun; 
and it is generally asserted, that, when this is the case, the dun-colour 
and the stripes are strongly inherited." One case has falkn under my 
own oI>servatiou of a foal from a black mare by a bay horse, which when 
fully grown was a dark ftllow-dnn and had a nanow hut plain spinal 
etripa Hofbdcer" gives two instances of monse^nns (Ifonsrapp) being 
produced from two parents of different colonrs and neither duns. 

I have also endcavonn <l with little 8UCces.<?to find out wliether the stripes 
are generally plaiiRr or less plain in the foal than in the adult horse. 
Colonel Poole informs me that, as he believes, "the stripes are plainest 
when the colt is first foaled ; they then beocme less and less distinct till 
after the first coat is shed, when tti^ come ont as strongly as hefine; bat 
certainly often Ude away as the age of the horse increases." Two other 
accounte confirm this fading of the stripes in old horses in India. One 
writer, on the other hnnd. states that colts are often born without stripes, 
but that they appear as the colt grows older. Three authorities affirm that 
in Norway tlie stripes are less plain in the foal than in the adult. Perhaps 
there is no fixed role. In liie case described by me of the young foal which 
was narrowly striped over nearly all its body, there was no doubt about 
the early and complete disappearance of the stripes. Mr. W. W. Edwards 
examined for me twenty-two foals of race-horses, and twelve had the 
spinal stripe more or li ss j>lain; this fiict, un*l .^^onie other ncciamts whicli 
I have received, le«d me to believe that the spinal stripe often disappears 
in the English raoe4i(nRBe when old. On the whole I infer that the stripes 
are gene^Uy plainest in the foal, and tend to disappear in old age. 

The stripes are variable in colour, but are always darker 
than the rest of the body. They do not by any means always 



" Mr. O. Clark, hi * Annal and Mag. 
of Mat Histof}',' 2i)d avries. vol. ii., 1848, 

p. 36:». Mr. Wallace informs mo that 
iie saw in .lava a dun unit clay-coloured 
horse with Hinml and 1^ utripoa. 



*« also, on this point,* The Field,' 

July 27tli, l.sr.i, |). yi. 

^ 'The Field," 180 1, pp. 431,493, 54.5. 

^ ' Uebcr die Eigciuobaften,' &c., 
1828, 8. 18. 14. 
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coexist on tlie different parts of tho body: the legs may be 
striped without any slioulder-stripe, or the converse case, Nvhich 
is rarer, mav occur ; but I have never heard of either shoulder or 
leg-stripes without tlie spinal stripe. The latter is by far tho 
commonest of all the stripes, as might have been expected, 
as it characterises the othfr seven or eiglit species of the genus. 
It is remarkable that so trilling a chamcter as the shoulder- 
Btripe being double or triple should occur in such dilVerent 
breeds as Welch and Devoofihire ponies, the Shan jxmy, heavy 
cart-boTBes, light South American horses, and the lanky Katty- 
war breed* Colonel Hamilton Smith believes that one of his 
five supposed primitive stocks was dun-coloured and striped; 
and that the stripes in all the other breeds result from ancient 
crosses with this one primitive dun ; bat it is extremely im- 
probable that difierent breeds living in soch distant qnarters of 
the world shoold all have been crossed with any one aboriginally 
distinct stock. Nor have we any reason to believe that the effects 
of a cross at a very remote period conld be propagated for so 
many generations as is implied on tliis view. 

With respect to the primitive colour of the horse having 
been dun, Colonel liuuiilton ►Sniith ■ kits collected a large 
body of evidence showing that this tint was common in the 
East as far back as the time of Alexander, and that the wild 
hors^ of Western Asia and Eastern Europe now are, or recently 
were, of various shadt s of dun. It seems that not very long ago 
a wild breed of dun-coloured hoi-ses with a spinal stripe was pre- 
served in the royal parks in Prussia. I hear from Hungary that 
the inhabitants of that country look at the duns with a spinal 
stripe as the aboriginal stock, and so it is in Norway. Dun- 
coloured ponies are not rare in the mountainous parts of Devon- 
shire, Wales, and SooUan I, where the aboriginal breed would 
have had the beet chance of being preserved. In South America 
in the time of Asaia» when the horse had been feral fir about 
250 yeaiSy 90 out of 100 horses were "bai-chfttams/* and the 
remaining ten were ''sains,*' and not more than one in 2000 

' Nuturalist's Libniry,' vol. xii. in aucieut tiiaeii. See uLso I'tiiltui'ti ao- 

(1841). pp. 109, 156 to 16S, m 281. ooanft of tlie irild hoM of the East. 

CroaDi-olonr, pansing into Jbabella (i. e. who fipcaks of don end blOWIl M the 

tlie cr>ltmr of tho dirty linen of Queen prevalent ooloiin. 
jUabellaX secuiit lo huvu b«en corumuu 
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black. ZuD is generally trenBlated as daiik without any white ; 
but as Azara speaks of mules being sab-dair " I suspect that 
zain inust haTe meant dnn*ooloiired. In some parts of the world 
feral horses show a strong tendency to become roans.'* 

In the following: chapters on tlic Pigeon we shall see that in 
pure breeds of various colours, when a blue bird is occasionally 
pro(luc<'(l, certain black marks invariably appear on the wings and 
tail ; .so again, when variously coloured breeds are crossed, blue 
birds with the same black marks are frequently produced. We 
shall further see that these facts are explained by, and afford 
strons: evidence in favour of, the vitnv that all the bn^eds are 
descended from the rock-pigeou, or Columha livia, which is thus 
colonred and marked. But the a[>pearance of the stripes on 
the various breeds of the horse, when of a dun-colour, does not 
afford nearly such good evidence of their descent from a single 
primitive stock as in the case of the pigeon; because no cer- 
tainly wild bone is known as a standard of comparison; because 
the stripes when they do appear are vaziable in character; 
because there is &r fiom sufficient evidence of the appearance 
of the stripes from the crossing of distinct breeds; and lastly, 
because all the species of the genus Equus have the spmal stripe, 
and several have shoulder and leg stripes. NeTertheless the 
similarity in the most distinct breeds in their general range of 
colour, in their dappling, and in the occasional appearance, 
especially in duns, of log-stripes and of double or triple shoultler- 
stripes, taken together, indicate the probability of the descent 
of all the existing races from a single, dun-coloured, more or 
less striped, primitive stock, to which our horses still occasionaUy 
revert. 



*• Azara, ' Quadrupcde^ du Paru- 
guqr/ torn. iL p. 807; fiw tiw oolour of 

muloa, see p. 350. In North America, 
Oatlin (vol. ii. p. 57) deacrilx^ the wild 
honee, believed to have deuiouudud from 
the Spanirii hones trfModeiN m of all 

coldiirs bLick, f^oy, roan. Mid roan pied 
with sorrel. F. Miehaux (' Travels in 
North America,' Eng. tranalat., p. 235) 



doacribes two wild hunieH from Mexico 
B8RMI1. In the Falkland Idanda, where 
the horae has been feral only between 60 
and 70 years, I wrui told that roans and 
iron-greys were the prevalent colours. 
These serand ilMte show that boran 
do not gcnenBy levert to aiij miifiirai 
oolonr. 
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The Ass. 

Pour species of Asses, besides three of zebras, have been de- 
scribed by naturalists; but there cnn now be little doubt that 
our domesticated animal is descended from one alone, namely, 
the Aiimts Umiopus of Abyssinia.* The ass is sometimes 
advanced as an instance of an animal domesticated, as we know 
by the Old Testament, from an ancient period, which has 
▼aried only in a veiy slight degree. But this is by no means 
strictly true ; for in Syria alone there are four breeds ; first, a 
light and graceful animal, with an agreeable gait, used by ladies ; 
secondly, an Arab breed reserved ezclusively for the saddle; 
thirdly, a stouter animal used for ploughing and yarions pur- 
poses ; and lastly, the larpfo Damascus breed, with a peculiarly 
long body and ears. lu tliis country, and gciicially in Central 
Europe, though the ass is by no means uniform in appraiaiiee, 
it has not given rise to distinct breeds like those of the liorse. 
This may prohaMy be accounted for by tlie animal \h-iu^ ln-pt 
chiefly by poor p<M-sons, who do not rear large numbers, nor 
carefullv mateli and select the vounfj. For, as wo shall see in 
a future chapter, the ass can with ease be greatly improved in 
size and strength by careful selrH tion, combined no doubt with 
good food; and we may infer that all its other characters would be 
equally amenable to selection. The small ^i/e of the ass in 
England and Northern Europe is apparently due far more to 
want of care in breeding than to cold ; for in Western India, 
where the ass is used as a beast of burden by some of the lower 
castes, it is not much larger than a Newfoundland dog, " being 
generally not more than from twenty to thirty inches high.*'^ 

The ass varies greatly in colour ; and its legs^ especially the 
fore-legs, both in England and other countries — for instance, in 
China — are occasionally barred transversely more plainly than 
those of dun-KToloured horses. With the horse the occasional 
appearance of leg-stripes was accounted for, through the jiriiu iple 
of reversion, by the supposition that the primitive horse was 

^ Dr. Sc1nt«r,iii «Fh>e.Zookg.SocM>* *^ ^''<\. Svkc»' C.t. of Mammalift. 

1862. p. ir.4, 'Proc. ZoiAng. tv»c.,' July 12tli. 1831. 

W.C.Martin, • 11 istoryottlieHor.so, Willian)6oa, 'Oriental Fiel.l SSporte,' 

1845, p. 207. vol. M., qtioted by Hnrtin, p. 206. 
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thus striped; with the ass we may confidently advance this 
explanatfon, for the parent form, the A» UBniofmt is known to 
be barred, though only in a slight degree, across the legs. The 
stripes are believed to occor most frequently and to be plainest on 
the legsof the domestic ass during early youth,^ as is apparently 
likewise the case with the horse. The shoulder«tripe, which is 
so eminently characteristic of the species, is neverthdess variable 
in breadth, length, and manner of termination . I have measured 
a shoulder-stripe four times as broad as another ; and some more 
than twice as long aa others. In one light-grey ass the shoiikler- 
stripe was only six inches in 1< ugtli, ami as thin as a piece of 
string ; ami in anotlier animal of the same colour there was 
only a dusky sluide represt'iiting a stripe. I liavo hoard of three 
white asjses, not albinoes, with no trace of shoulder or spinal 
stripes \^ and 1 have seen nine other asses with no shoulder- 
stripe, and some of them had no spinal stripe. Three of the 
nine were liglitrgreys, one a dark-grey, another grey passing into 
reddish-roan, and the others were brown, two being tinted on 
parts of their bodies with a reddish or bay shade. Hence we 
may conclude that, if grey and reddish-brown asses had been 
steadily selected and, bred from, the shoulder-stripe would have 
been almost as generaUy and as completely lost as in the case of 
the horse. 

The shouIderHBtripe on the ass is sometimes double, and 
Mr. Blyth has seen even three or four parallel stripes.^ I haye 
observed in ten cases shoulder-stripes abruptly truncated at the 
lower end, with the anterior angle produced into a tapering 
point, precisely as has been figured * in the dun Devonshire 
pony. I have seen three cases of the terminal portion abruptly 
and angularly bent; and two cases of a distinct thougli slight 
forking. In Syria, Dr. Hooker and his party observed for me no 
less than five instances of the shoulder-stripe being plainly forked 
over the fore leg. In the common mule it is likewise some- 
times forked. When 1 first noticed the forking and angular 
bending of the shoulder-stripe, I had seen enough of the stripes 

« Blyth, in 'Oharleswortti's Hag. of * The Hone,' p. 205. 

Kat. Hi^t.,'vol. iv.. lS4n. p. 83. I have « 'Journal As. of Bengftl,* wl. 

slsn hocw asmured by a breeder Ibnt thu xxviii. 1860, p. 231. Martin on the 

is ibe case. Horse, p. 205. 

^ One eMe is tnv^n fay BfiMtin, 
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in the raiions equine Bpedes to feel ooDvinced that even a 
chaiacter so nnimportant as this had a distinct meaning, and 
was thns led to attend to the subject I now find that in the 
A»mm BwrckdUi and fitoffffo, the stripe which corresponds with 
the shoalder<tripe of the as8» as well as some of the stripes on 
the neck, hifhicate, and that some of those near the shoulder 
have their extremities angularly bent backwards. The forking 
and angular bending of the stripes on the shoolders apparently 
stand in relation with the changed direction of the nearly 
upright stripes on the sides of the body and ueek to the trans- 
verse liars on the h'fjs. Finally we see that the presence of 
nliouKler, leg, and spinal strijies in the horse, — their occasional 
absence in the ass, — the occurrence of double and triple shoulder- 
stripes in both animals, and tlie similar manner in which these 
stripes terminate at their lower extremities, — are all cases of 
analogous variation in the horse and ass. These CAses are 
probably not due to similar conditions acting on similar consti- 
tntions, but to a partial reversion in colour to the common 
progenitor of these two species, as well as of the other species 
of the genus. We shall hereafter haye to return to this snbjecty 
and discuss it more folly. 
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CHAPTEK III. 

PI08 — OATTLB — 8HBBP — QOATB. 

PRiS BKi-oNrt TO TWO nisTiN<-r rvrn-i. srs sprofa and rxrncrs — tork-schwein — 

JATAS Via — ITERTILITY UK CIU>S6KU i'iUS — CHAMUK8 IN TUE SKULL OF TUB UIOOLT 

ocimvATaD mum — otamaatsoM of chabaotxb — qktatiov — acaJD-aoorwD 
swnra — cuRKKx aftbsdaobb to thb jaws — DBORXAa nr am of tbb tcsu — 

YOrXO PIGS liONGTTrpTV M I Y STnirED — FERAL VIGS — CRO'SKD BHEEDS. 
OATTLE. — ZEUU a lilBTi.\Cl' 8F£CU!8 — KUUOPKAN OATTLK PUUBABLY DESCEXDCD 
nOM THBSB WILD FOBMS— ALL THE RACES MOW F8BTILB TOOETHXB — BHITUH 
FARE OATTLI— <»r THE OWODB OF THB ABORIOIKAL SPBCDBB — OOXnTTDTIOirAL 
UIFPCRENCES — SovTM AFRICAN RACi:-; — SOUTa AMBBIOAir BAOM— VIATA OAmK 

— ORIGIN UF TI1£ VABIOLS RACES OF CATTLE. 

SHEEP. — RKMAVBABUI RACEB 0» — TARIATTONB ATTACHED TO THK MALB SIX — 
ADtAPTATIOMa TO TABKHDB GONDITIOim — (UETATIOlf ft* — rwAnn— nr IBS WOOli 

— SKMI-V< t\STf!< »ri ItliFKTW. 
CiOATS. — aKMAllKAilLU V ABLATIONS OF. 

The breeds of the pipj have recently been more closely studied, 
though much still remains to be done, than those of almost any 
other domesticated animal. This has been etVected by Her- 
mann von Nathusius in two admirable works, e.s|)u<'ially in tlio 
later one on the Skulls of the several races, and by lliUimeyer 
in his celebrated Fauna of the ancient Swiss lak«Mi\vellings.^ 
Nathusius has shown that all the known breeds mny be divided 
in two great groups : one resembling in all important respects 
and no doubt deseeiul^d from the common wild boar; so that 
this may be called the JSus scrofa group. The other group 
differs in several important and constant osteological characters ; 
its wild parent-form is unknown; the name given to it by 
Nathusius, according to the law of priority, is Sua Indiew of 
PaUaa. This name must now be foUowed, though an unfortu- 
nate one, as the wild aboriginal does not inhabit India, and the 
best-known domesticated breeds have been imported from Siam 
and China. 

* Uermann von Natluusius, * Die * Rchwfcincdcliiclcl," Berlin, 18G4. RuU- 
Bacuu do8 Schweiuoii,' Berlin, 18G0 ; mcyer, * Die Fauna der P&hlbauten/ 
RDd *VantiKlieii tOt GcMhiehte^* &e.. ButH, 1861. 
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'FinHlj, the 8tu terofa breeds, or those resemblmg the 
oommon wild boar. These still exist, aocording to KatlLOsiaB 
(Schweinesehadel, s. 75), in various parts of central and 
northern Ean^ ; formerly every kingdom,* and almost every 
province in Britain, possessed its own native breed; bnt these 
are now everywhere rapidly disappearing, being replaced by 
improved breeds crossed with the 8. XndieuB form. The skull 
in the breeds of the 8. aero/a type resembles, in all important 
respects, that of the European wild boar; but it has become 
(Scliweinescbadc'l, s. 63-68) higher and broader relatively to 
its leogth ; aud the hinder part is more upright. The diffe- 
rences, however, are all variable in degree. The breeds wliich 
thus resemble S. s<yrofa in their essential sknll-fharacters differ 
conspicuously from each other in other respet t-^, as in the length 
of the ears and legs, curvature of the ribs, colour, hairiness, size 
aud proportions of the body. 

The wild iSbs scro/a has a wide range, namely, Europe, 
North Africa, as identified by osteological characters by iiati- 
meycr, and Hindostan, as similarly identified by Nathusius. 
But the wild boars inhabiting tbeso several countries differ 
so much from each other in external characters, that they have 
been ranked by some naturalists as specifically distinct. Even 
within Hindostan these animals, according to Mr. Blyth, 
form very distinct races in the different districts; in the K. 
Western provinces, as I am informed by the Bev. B. Everest^ 
the boar never exceeds 36 inches in height, whilst in Bengal 
one has been measured 44 inches in height. In Europe, 
Northern Africa, and Hindostan, domestic pigs have been known 
to cross with the wild native species;" and in Hindostan an 
accurate observer,* Sir Walter Elliot, after describing the 
differences between wild Indian and wild German boars, remarks 
that " the same dillerences are perceptible in the domesticated 



' NftthuBiaa, * Die Baoen des 

ScbweiiiL'B,' Berlin, l!^00. An fxcrl- 
loiit appendix is given with referuucoa 
to published and tniBtworthy dwwingi 
of the brc«5ds of eaeh ooimtiy. 

3 For Ktiropo, rec Bechstcin, ' Nii- 
turgesch, DcutschlunUs,* 1801, b. i., tj. 
505. Seveml accounta have been pub- 
liabed on the fertility of the off. 



spring from wild and tame awina See 

BnrdacJi's * Physiology,' and Godron, * 
' Do I'Espece,' torn. i. p. 370. For Africa, 
*Bull. de la 8oc. d'Acclimat.,' torn. iv. 
p. 389. For India, Me NafhiuiiiB, 
* Schwt'ineschadcl," s. 148. 

< Sir W. ElliuU Catalogue of Mam- 
malia, ' Madras Journal of Lit. and 
fieieiioe^* fol. x. pw 219. 
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individaals of the two countries." We may therefore conclude 
that the breeds of the Sus scrofa type have either desceuded 
from, or been iiio lilied by crossing with, forms which may be 
ranked as gcofjraphieal races, but which are, according to some 
naturalists, distinct species. 

Pigs of the Sus Indicus type are best known to Englishmen 
under the form of the Chinese breed. The skull of ^. hi'l/ras, 
as des('ril)etl by Natlmsins, differs from tliat of S. scrof(( in 
several minor respects, as in its greater breadtli and in some 
details in the teeth ; but chiefly in the shortness of the lachry- 
mal bones, in the greater width of the fore part of the palate- 
bones, and in the divergence of the premolar teeth. It deserves 
especial notice that these latter characters are not gtuned, even 
in the least degree, by the domesticated forms of S. scrofa. 
After reading the remarks and descriptions given by Nathusins, 
it seems to me to be merely playing with words to doubt 
whether S, Indiew ought to be ranked as a species ; for the 
above-specified differences are more strongly marked than any 
that can be pointed out between, for instance, the fox and the 
wolf, or the ass and the horse. As already stated, S. Indiem is 
not known in a wild state ; bnt its domesticated forms, according 
to Natbnsiiis, come near to 8, viUaiu$ of Java and some alHed 
species. A pig found wild in the Aru islands (Schweineschadel, 
8. WJ) is apparently identical with S. Indicus ; but it is (hmbtful 
whether this is a truly native animal. The duaiesticated breeds 
of China, Cochin-China, and Siam belong to this type. The 
Roman or Neapolitan breed, the Andalusian, the Hungarian, and 
the "Krauso" swine of Nathusins, inhabiting south-eastern 
Europe and Turkey, and having tine curly hair, and the small 
Swiss " Bundtnerschwein " of lliitimeyer, all agree in their 
more iinportant skull-characters with 8. Indicus^ and, as is sup- 
posed, have all been largely crossed with this form. Pigs of 
this type have existed during a long period on the shores of the 
Mediterranean, for a figure (Schweineschiidel, s. 14i^) closely 
resembling the existing Neapolitan pig has been found in the 
buried city of Hercnlaneum. 

Biitimeyer has made the remarkable discoveiy that there 
lived contemporaneously in Switzerland, during the later Stone 
or Neolithic period, two domesticated former the 8, sero/o, and 

F 2 
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the S. scroft paJnsfris or Torfsohwoin. Tintimcyor perceived 
that the latt< r approaclicd tlio Eastern l)re('(ls, and, according 
to Nathusius, it certainly belongs to the S. Indicus grroup ; but 
Biititncyer has subsequently shown that it differs in some well- 
marked characters. This author was formerly conviiuM d that 
his Torfschwein existed as a wld animal during the lirst part 
of the Stone peno<l, and was domesticated during a later part 
of the same period.^ Nathusius, whilst he fully admits the 
carious fact first obsenred by Bntimeyer, that the bones of 
domesticated and wild aninuds can be distingaished by their 
different aspect, yet, from special difficulties in the case of the 
bones of the pig (Schweineschadel, s. 147), is not convinced of 
the truth of this conclusion; and Bntimeyer himself seems now 
to feel some doubt As the Tor&chwein was domesticated at so 
early a period, and as its remains haye been found in seTcral 
parts of Europe, belonging to various historic and prdiistorio 
ages," and as closely allied forms still exist in Hungary and on 
the shores of the IMeditcrraiitaii, one is led to suspect that 
the wild >S'. Indicus formerly ranired from Europe to China, in 
the same manner as 8. scrofa now ranges from EuroiHj to Hin- 
dostan. Or, as Kiitimeyer apparently suspects, a third allied 
species may formerly have lived in Europe and l^astern Asia. 

Several breeds, differini^ in the proportions of the Ixxly, in the 
length of the ears, in the nature of the hair, in colour, &c,, 
come under the Indicus type. Nor is this surprising, con- 
sidering how ancient the domestication of this form has been 
both in I'nr(»|)e and in China. In this latter country the date 
is believed by an eminent Chinese scholar ^ to go back at least 
4900 years &om the present time. This same scholar alludes 
to the existence of many local varieties of the pig in China ; 
and at the present time the Chinese take extraordinary pains 
in feeding and tending their pigs, not even allovring fhem to 
walk from place to place.* Hence the Chinese breed, as 
Nathusius has remarked,'' displays in an eminent degree the 
characters of a highly-cultivated race, and hence^ no doubt» its 

» 'Pfahlbauten,' b. 163 ct passim. vill'\ ' OsW/mpliio.' p, 103. 
* (See Kiitiuieyer'a Xeue Beitnige, . . . . - iiiolmrdaou, ' I'lgs, their Origin,' 

TorfBdnvdne, VeAx. Natarfor. Geael]. &c.. p. 26. 

in Bium:'I, iv. i.. 18C5, 8. 139. » • Die Baoen des Sehwdnei,' 0. 47, 

7 Stan. Julian, quoted by Da Blaiu- 6i. 
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high value in the improvement of our European breeds. 
Nathusius makes a remarkal)lo statement (Schweineschiidel, 
8. 138), tliat the infusion of the Vr^^d, or even of the * th, part 
of the blood of S. Indicua into a breed of S. scrofa, is sufficient 
plainly to modify the skull of the latter species. This singular 
fact may perhaps be accounted for by several of tlie chief dis- 
tinctive characters of S. Indicus, such as the shortness of the 
lacliryraal Imjucs, &c., being common to several of the species 
of the genus ; for in crosses the characters whicli are common 
to many species apparently tend to be prepotent over those 
appertaining to only a few species. 

The Japan pig (S. 7>/icw?eps of Gray), wliich has boon re- 
cently exhibited in the Z(>ological Gardens, has an extraor- 
dinary appearance from its short head, broad forehead and nose, 
great fleshy ears, and deeply furrowed skin. The following 
woodcut is copied from that given by Mr. Bartlett.'" Not only 




Fig. 2.— IIo«d of Japan or Mukcd Pig. (Cn{iiod from Mt. Bartletl's poprr in Proc. Zoolog. 

Hoc ixftl, p. 26.%) 



' Proc. Zool(.f?. 8oc.,' 1861, p. 263. 
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18 the face furrowed, but thick folds of skiii» wliich are harder 
than the other parts, almost like the plates on the Indian rhino* 
ceros, hang about the shoulders and rump. It is coloured black, 
with white feet, and breeds true. That it has long been domes^ 
ticated there can be little doubt; and this might haye been 
inferred eren from the fact that its young are not longitudinally 
striped ; for this is a character common to all the species in- 
cluded within the genus Sua and the allied genera whilst in 
their natural state." Dr. Gray** has described the skull of 
tliis animal, which he ranks not only as a distinct species, but 
places it in a distinct section of tlic genus. Nathusius, however, 
after his ciircful study of the wliole group, states positively 
(Schweines( hadel, s. 153-158) that the skull in all essential 
characters closely resembles that of the short-eared Chinese 
breed of the *S*. Indtcus type. Hence Nathusius considers the 
Japan pig as only a domesticated variety oi' S. Tndicus : if ti)is 
reallv be the case, it is a wonderful instance of the amount of 
modification which can be effected under domestication. 

Formerly there existed in the ceutral islands of the Pacific 
Ocean a singular breed of pigs. These are described by the 
Rev. D. Tyerman and G. Bennett as of small size, hump- 
backedy with a disproportionately long head, with short ears 
turned backwards, witii a bushy tiul not more than two inches 
in length, placed as if it grew from the back. Within half a 
century after the introduction into these islands of European 
and Chinese pigs, the native breed, according to the above 
authors, became almost completely lost by being repeatedly 
crossed with them. Secluded islands, as might have been 
expected, seem favourable for the production or retention of 
peculiar breeds ; thus, in the Orkney Islands, the hogs have 
been described as very small, with erect and sharp ears, and 
' with an a})pearance altogether diftereiit fioui the hogs brought 
from the south.** " 

Seeing how difllerent the Chinese pigs, belonging to the Sus 
Indtcus type, are in their osteological characters and in external 

•» Sflntcr, in ' Pioo. Zoolog. S<ic./ from 1821 to IS-JJ).' vol. i. ].. 300. 

Feb. 26th, 1801. lUv. Ci. Low, ♦ FuunaOrcadenaia,' 

u * Pkoc. Zoolog. Soe.,* 1868, p. 18. p. 10. £^ aIbo Dr. Hibberfa aeeomit 

u *Joonnl of YojagM asd Tntvelt ortbepigortbeBhetland LdjuMb. 
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appeamnro from the pif^s of the S. acrofa typo, so that tlicy 
must be considered sj)ecifically distinct, it is a fact well de- ' 
serving attention, tliat Chinese and common pigs hnvo hccn 
repeatedly crossed in various manners, with unimpaired fertiiiiv. 
One irreat breeder who had used pure Chinese pigs iissured mo 
that the fertility of the half-breeds inter se and of their recrossed 
progeny was actually increased ; and this is the general belief 
of agriculturists* Again, the Japan pig or 8, j^licieejM of Gray 
is 80 distinct in i^penrance from all common pigs, that it 
stretches one's belief to the utmast to admit that it is simply 
a domestic variety ; yet tin's breed has been found p^ectly 
fertile mth the Berkshire breed ; and Mr. £yton informs me 
thai he paired a half-bred brother and sister and found tiiem 
quite fertile together. 

The modifications of the skull in the most highly cultiTated 
races are wonderfuL To appreciate the amount of change, 
Nathusius' work, irith its excellent figures, should be studied. 
The whole of the exterior of the skull in all its parts has been 
altered; the hinder surface, instead of sloping backwards, is 
directed forwards, entailing many changes in other parts ; 
the i'lont of the head is deeply concave ; the orbits have 
a different shape ; the auditory meatus has a different direc- 
tion and shajK?; the incisors of tho upper and lower jaws 
do not touch each other, and they stand in both jaws above 
the plane of the molars; the canines of the upper jaw stand 
in front of those of the lower jaw, and this is a remarkable 
anomaly : the articular surikces of the occipital condyles are 
so greatly changed in shape, that, as Nathnsius remarks (s. 
133), no naturalist^ seeing this imjiortant part of the skull by 
itself, would suppose that it belonged to the genus Sos. 
These and various other modifications, as Nathusius observes, 
can hardly be oonsidered as monstrosities, for they are not in- 
jurious, sud are strioily Inherited. The whde head is much 
shortened ; thus, whilst in common breeds its length to that of 
the body is as 1 to 6, in the "cnltni^raoes" the pro2)ortion is as 
1 to 9, and even recently as 1 to 11.^ The following woodcut** 

' Dio Bacon des Sehvrines,' b. 70. excellent edition of ' TIk- rig,* hf 
i« niosf woodruts are copied from Yooatt, 1S60. iSae jpp. 1, 16, 19. 
engravlDgs given in Mr. S. Sidney a 
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of the liead of a wild boar and of a sow from a photograph of 
the Yorkshire Large Broed, may aid in showing how greatly 
the head in a highly cultivated race has been modified and 
shortened. 

Nathusius has well discussed the causes of the remarkable 

changes in the skull and 
shape of the body which 
the highly cultivated races 
have undergone. These 
modifications occur chiefly 
in the pure and crossed 
races of the S. Indicus type ; 
but their commencement 
may be clearly detected in 
the slightly improved breeds 
of the S. scrofa type." 
Nathusius states positively 
(s. 99, 103), as the result of 
common experience and of 
his experiments, that rich 
and abundant food, given 
during youth, tends by some 
direct action to make the 
head broader and shorter; 
and that poor food works a 
.contrary result He lays 
much stress on the fact that 
all wild and semi-domesti- 
cated pigs, in ploughing up 
the ground with their muz- 
zles, liave, whilst young, to 
exert the powerful muscles 
fixed to the hinder part of 
the head. In highly cultivated races tliis habit is no longer 
followed, and consequently the back of the skull becomes 
modified in shape, entailing other changes in other parts. There 
can hardly be a doubt that so great a change in habits Mould 




Fig. 3 — Head of Wild Boar, ami nf •'(;old>ni I)A.r^" 
a pig of the YorluUirc Ijirgi' Rrcrd ; the lattrr 
from a pl otograph. (C-plcd trom Sidney'* edit, 
of ' Tbe Pig,' bj VouatL) 



^' ' Scliwcinesckuilil,' b. 74. 135. 
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affect the skull ; but it seems rather doubtCul how far tliis will 
account for the greatly reduced length of the skull and for 
its concave front. It is well known (Nathiii^ius himself ad- 
vancing many cases, s, 104) tliat there is a sti-ong tendency in 
many domestic animals — in bull- and pug- dogs, in the niata 
cattle, in sheep, in Polish fowls, short>iiftced tumbler pigeons, and 
in one variety of the carp — ^for the bones of the face t() become 
greatly sbortenefi In the case of the dog, as H. MUller has 
Bbown,.this seems cansed by an ahnomal state of the primordial 
cartilage. We may, however, readily admit that ahundant and 
rich food supplied during many generations would giye an in* 
herited tendency to increased size of body, and that, from disuse, 
the limbs would become finer and shorter.** We shall in a 
future diapter also see that the skull and limbs are apparently 
in some manner correlated, so that any diauge in the one tends 
to affect the other. 

Nathusius has remarked, and the observation is an interesting 
one, that the peculiar lurm of tlie skull and body in the most 
highly cultivated races is not characteristic of any oiw race, but 
is common to all when improved up to the same standard. 
Thus tlic lar«;e-l>o(lied, long-eared, English breo<!s with a convex 
back, and the small-bodied, short-eared, Chinese breeds with a 
concave back, when bred to the same stiite of perfection, nearly 
resemble each other in the form of the head and body. This 
result, it appears, is partly due to similar causes of change actmg 
on the several races, and partly to man breeding the pig for one 
sole'pur])08e, namely, for the greatest amount of flesh and fat; 
so that selection has always tended towards one and the same 
end. With most domestic animals the result of selection has 
been divergence of character, here it has been conveigence.'* 

The nature of the food supplied during many generations has 
apparently affected the length of the intestines ; for, according 
to Cnvier,*' Uieir length to that of the body in the wOd boar 
is as 9 to 1, — ^in the common domestic boar as 13*5 to 1, — and 
in the Siam breed as 16 to 1. In this latter breed the greater 

>^ Kathiisiiia, * Dio Baccn dcs improved Irish breeds in Riduirdjioa 

Schweiucs,' a. 71. on * The P%,' 1M7. 

♦ Die Raoen dcs Scliwcincs,' g. 47. " Quoted by laid. Gcoffioj, •Hist 

' Schwrint 8cl u'lel.' s. 104. Compan*, Nat. Gen./ torn. iii. p. 441. 
also, the ligurf« of Uie old Irish and the 



Digitized by Google 



74 



DUMESTIO PIGS. 



Chap. 111. 



length may 1)C due either to descent from a distinct species or 
to more ancient domestication. Tlie nnniber of mammaB vaiy, 
as does the ]ieriod of gestation. The latest anthority says" 
tliat "the j)eriod averap^es from 17 to 20 weeks," but I think 
there must be some error in this statement: in M. Tessier's 
observations on 25 sows it varied from 109 to 123 days. The 
Key. W. D. Fox has given me toD carefully recorded cases 
with well-bred pigs, in which the period varied from 101 to 116 
days. Acoording to Naihnsitis the period is shortest in the laoee 
which oome earlj to maturity ; hut in these latter the oourae 
of development does not appear to be actually shortened, for 
the young animal is boni» judging from the state of the skull, 
less fully developed^ or in a more embryonic condition," than 
in the case of common swine^ which anive at maturity at a 
later age. In the highly cultivated and early matured lacefi^ 
the teeth, also, are developed earlier. 

The difference in the number of the yertebree and ribs in 
different kinds of pigs, as observed by 3Ir. Eyton,^ and as given 
in the following table, has often been quoted. The African 
sow probably belongs to the ;S'. scrofa type ; and Mr. Evton 
informs me that, since the publication of his paper, cross-bred 
animals from the African and English races were found by Lord 
Hill to be perfectly fertile. 





Loi^-lcpged 


Afrtaui 
Female. 


CMnwii 
Male. 


Wild Boar, 
from Cavier. 


French 
Dom(>stlc 
Boar, from 

Cu%iiT. 


D(ii,siil vcrtebrsB .. 


15 


13 


15 


14 


14 




6 


6 


4 


S 


5 


Dorsal and liuubar \ 
togethw, ../ 


21 


19 


19 


19 


19 


fiftflmi 


5 


5 


4 


4 


4 


Total number of ^ 
vcrtebnB.. ../ 


26 


2i 


28 


28 


28 



8. Sidney, '1%eFis,* p. 61. to Prof. Owen's ranula (^JonnalLinn. 

" ' SchweinoBchadel,' s, 2, 20. 8oc.," vol. ii. p. 28) on the diffevenoe 

^ ' Pi-oc. Zoolog. Soc.,' 1837, p. 23. between dorsal and Inmber vertobrre 

I have not given the caudal vertebne, depending only on the development of 

u Ur. Ejrton mey% woom might ponlbly ibe xiba. NererCheleM fhedifliaranoein 

Iiave been lost. I have added together fhe niunber of the rihi in pigs deaerfee 

the dorael and lumbar rertebra, owing notioe. 
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Some fierai-monstroiis biveds df^orvo notice. From the time 
of Aristotlo to tlie pruseiit time .suliti-hooleil swine liuvc or<'fi- 
sionally been ohsprvcd in various ^aria of the world. Although 
this peculiarity is strongly inherited, it is hardly probable 
that all the animals with aoUd hoofs have descended from 
the flame parents ; it is more probable that the same peculiarity 
has reappeared at various times and places. Dr. Struthers has 
lately descrilx'd and figured*^ tlie stmctare of the feet; in both 
front and hind feet the distal phalanges of the two greater toes 
are represented by a single, great> hoof-bearing phalanx ; and 
in the i^nt feet^ the middle phalanges are represented by a 
bone which is single towards the lower end, but bears two 
separate articnlations towards the upper end. From other 
accounts it appears that an intermediate toe is likewise some* 
times superadded. 

Another curious anomaly Is offered by the appendages, 
described by M. Eudes-Deslongehamps as often characterizing 
the Normandy pigs. These appendages are always attached to 
the same spot, to the eonierii of the jaw ; they are cylindrical, 
about three inches in length, covered with bristles, and with a 
j)encil of bristles i isiug out of a siiiu< on one side : they have a 
cartilaginous centre, with two sniall longitudinal muscles : they 
occur either symmetrically on both sides of the ^ace or on ono 




"* * Edin1inr_'l'. Nlw riiilosoiih. Bliiinville's ' OsUVv^raiiliiL',' p. 128, filt 
Jounud,' April, 18G3. Oee abo De various authorities ou this subject. 
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fiido alono. Richardson fip^ures thciii on the gaunt old • Irish 
Groyhonnd ;" and XuthiLsius states that they oecaijioDally 
appear in all tlio long-iiared races, but are not strictly inherited, 
for they oocnr or fail in animals of the same litter.^* As no 
wild pigs are known to have aiialop:ous ap})endage8, we have 
at present no reason to suppose that their ap|)earance is due to 
reversion ; and if this be BO^ we are forced to .ndmit that some- 
what complex, though apparently useless, structures may be 
suddenly developed \\ itliout the aid of selection. This case 
perhaps throws some little light on the manner of appearance 
of the hideousj^fleshy protaberances^ though of an essentially 
different nature from the above-described appendages, on the 
cheeks of the wart-hog or Fhacochoerus Africanus. 

It is a remarkable fact that the boars of all domesticated 
breeds have much shorter tusks than wild boars. Many facts 
show that with all animals the state of the luur is much affected 
by exposure to, or protection from, climate ; and as we see that 
the state of the hair and teeth are correlated in Turkish dogs 
(other analogous facts will be hereafter given), may we not 
venture to surmise that the reduction of the tusks in the do 
mestic boar is related to his coat of bristles being diminislied 
from living under shelter? On tlie other hand, us wo shall 
immediately see, the tusks and bristles reai)|)ear with feral 
i>oars, which are no longer protected from the \\eatlier. It is 
not surj)ri8ing that the tusks should be more aftected than the 
other teeth; as parts developed to serve as secondary sexual 
characters are always liable to much variation. 

It is a well-known fact that the young of wild European and 
Indian pigs,'*' for the first six months, are longitudinally banded 
with light-coloured stnpes. This character generally disappears 
under domestication. The Turkish domestic pigs, however, 
have striped young, as have those of Westphalia, " whatever 
may be their hue;'*^ whetlier these latter pigs belong to the 

Eodes-DedoDgchampB, * M^noim inftnas me that the aiiiie fiMt holds 

(1<- In Soc. Linn, do Normandio.' vol. vii., good with the wild pig! of the Halaj 

1842, p. 41, Richardson, ' Piga, tlieir pemn.suln. 

Origin, &c.,' 1S47, p. 30. NathtLsiug, V For Turkish pigs, tee Dosmareei, 

*Die Bacon des Sdiweiiies,* 1860, 8. * Itfammatngie,' 1820, p. 891. Forthooe 

54. of Westplmlia, iK-c Richnrd^oii's *PigBy 

2* D. Johnson's ' Rketolu s of Indian their Origin,' &o., 1847, p. 41. 
Field Sports,' p. 272. Mr. Cmwfurd 
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same curly-haired race with the Turkish swine, I do not know. 
The pigs which ha?e run wild in Jamaica and the semi-feral 
pigs of New Granada, both those which are black and those 
which are Uaok with a white band across the stomach, often 
extending over the back, have resumed this aboriginal character 
and produce longitudinally-striped young. This is likewise the 
case, at least occasionally, with the neglected pigs in the Zam- 
besi settlement on the coast of Afirica.^ 

The common belief that all dom^tioated animals, when thev 
run wild, revert completely to tlie cliai.u ter of their parent- 
stock, i.s chiefly founded, as far as I can discover, on feral pigs. 
Uut even in this ca.se the belief is not grounded on sufficient 
evidence ; fur the two main types of S. scrofa and Indicus have 
never been distinguished in a feral stiite. The young, as we 
have just seen, reacquire their longitudinal stripes, and the boars 
invariably reassnrne their tusks. They revert also in the general 
shape of their bodies, and in the length of their legs and muzzles, 
to the state of the wild animal, as might have been expected 
from the amount of exercise which they are compelled to take 
in search of food. In Jamaica the feral pigs do not acquire the 
full size of the European wild boar, never attaining a greater 
height than 20 inches at the shoulder,** In various countries 
ihej reasBome their original bristly covering, but in different 



2* With re8pc<:'t to the sevcrol fore- 
goiDg and following statements on feml 
pigs. M0 Bondin, in *Mto. prtentds par 
divers Savftns U I'Acad.,' kc, Paris, toiu. 
vi., 1835, p. 320. It sliould be ubi^rved 
that bis account docs not apply to truly 
feral pigs ; bat to pigs long introdnoed 
into the country -mA liring in a half- 
wild state. For the truly t< ml pigs 
of Jamaica, Me Goase's * Sujourn in 
Jamaica,' 1851, p. 886; and OoL 
Hamilton Fmitli, in * Nat. Library,' 
vol. ix. JK 93. With re«?pect to Africa, 
tee Livingiiione'a 'Expedition to the 
Zambesi,' 1865. p. 158. The most 
precise BtatetneTit with respect to tho 
tasks of t lie W, M Ituliun feral boars is 
by P. Ii&bat ((^uotixi by KouUu) ; but 
fbiaftiitlior attribnteB the state of thaw 
pigs to deeoent firom a domestic stook 
whiohheaawin Spain. AdnunlSolinuB, 



B-X., hnd nmplo opjiortuiuties of ob- 
serving the wild pigs on Eugle Jblet in 
tiieFalUaada: and he iofonmi me that 

they resembled wild boars with bristly 
ridged backs nnd larji' tusks. Tho 
pigs which have run wild in thu 
province of Bnenoa Ayiaa (Benggei; 

' Saugethiore,' s. 331) have not revertetl 
to the wild tjrpe. De Blainville ' * Osteo- 
graphie,' p. 132) refers to two skulls of 

domeatio p^a aent from Patagonui \>f 

Al. d'Orbigny, and lie ntate9 that they 
lifiA'c the (iceiititnl ( Irvritimi of the wild 
Europuiu boar, but tLut the head 
altogether is *'pliiB oooila et plus 
ramaaate." He refers, uImo. to the skin 
of a feml pig from North America, and 
says, " il restiemble tout k fait a uq petit 
aangUer, mais il est preeque tout noir, 
et penl^tre un pen pin lamaaad dans 
MS fimnea.** 
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degrees, dependent on the climate ; thos, according to Boulin, 
the semi-ferol pigs in the hot valleyg of New Granada are very 
scantily clothed; wheieaa, on the Paramos, at the height of 
7000 to 8000 feet, they acqoire a thick coveriDg of wool lying 
under the bristles, like that on the truly wild pigs of France. 
These pigs on the Paramos are small and stunted. The wild 
boar of India is said to have the bristles at the end of its tail 
ananged like the plumes of an arrow, whilst the European 
boar has a simple tuft ; and it is a curious fact that many, but 
not all, of the feral pigs in Jamaica, derived from a 8[)anish 
stock, have a plumed tail.^ With rosport to colour, feral pigs 
generally revert to that of the ^vi]ll Ijnar; hut iu certain parts 
of S. America, as we have seen, mniiv of the sciiii-feral pigs have 
a curious Nvliitc baml across their stomachs; and iu certain 
otluT hot ]>laccs the })igs are red, and this colour has like- 
wise occasionally heen observed in the feral pigs of Jamaica. 
From these several facts we sec that with pigs when feral there 
is a strong tendency to revert to the wild type ; but that this 
tendency is largely governed by the nature of the climate, 
amount of exercise, and other causes of change to which they 
have been subjected. 

The last point worth notice is that we have unusually good 
eWdenoe of breeds of pigs now keeping perfectly true, which 
have been formed by the crossing of several distinct breeds. 
The Improved Essex pigs, for instance, breed very true; but 
there is no doubt that they largely owe their present ezceUent 
qualities to crosses origiutdly made by Lord Western with the 
Neapolitan race^ and to subsequent crosses with the Berkshire 
breed (this also having been improved by Neapolitan crosses), 
and likewise, probably, with the Sussex breed."^ In breeds 
thus formed by complex crosses, the most careful and unre- 
mitting selection during many generations has been found to be 
indispensable. Chiefly in consequence of bo much crossing, 
some well-known breeds have undergone rapid changes; thus, 
according to Nathusius, tlie Berkshire breed of 1780 is t^uite 

» GoflBe's ' Jamaica,* p, 886, with a ix. p. 94. 

ijQoiatioii from Wflliamm's * Oriental 8. Sidney's edition of ' Yonatt mi 

Field Sporta.' Aho Col. UnmUton Hie Bg.' 18G0, pp. 7. 2ri, 27, 29l 80. 

Bnitli, in * Natamlitrs libnijr/ vol. « * SchveinMohidd/ s. liO. 
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different from that of 1810 ; and, since this latter period, at 
least two distinct ibrms have borne the same name. 

Cattle. 

Domestic cattle are almost certainly the descendants of more 
than one wild form, in the same manner as has been shown to 
be the case with oar dogs and pigs. Naturalists have generally 
made two main divisions of cattle : the humped kinds inhabiting 
tropical countries, (»lled in India Zebns, to which the specific 
name of Bos Indieus has been given; and the common non- 
hnmped cattle, generally included nndef the name of Bob iawrua. 
The humped cattle were domesticated, as may be seen on the 
Egyptian monuments^ at least as early as the twelfth dynasty, 
that is 2100 B.c. They differ from common cattle in various 
osteological characters, even in a greater degree, according to 
Riitimeyer,** than do the fossil species of Europe, nuuiely Bos 
primujenius, longifroris, and frontosus, lioni each other. They 
differ, also, as 3Ir. lilyth,'' wJio has particularly attended to this 
subject, remarks, iu general cuiitiguration, in the shape of their 
ears, in the point where the dewlap commences, in the typical 
curvature of their horns, in their manner of carrying their 
heads when at rest, in their ordinary variations of Cdlnar, espe- 
cially in the frequent presence of " nilgau-like markings on 
their feet," and " in the one being born with teeth pro- 
truding through the jawa^ and the other not so." They have 
different habits, and their voice is entirely different. The 
humped cattle in India seldom seek shade, and never go into 
the water and there stand knee-deep, like the cattle of Europe.** 
They have run wild in parts of Oude and Bohilcund, and can 
maintain themselves in a region infested by tigers. They have 
given rise to many races differing greatly in siae, in the presence 



" • Die Fauna der P&hlbauten,' 1861, 
& 100, 149, 822. At also GeofRoy Saint 
HilBire, in ' M^. du Mus. d'Hiat. Nat/ 
torn. X. p. 172 ; and hw son Isidore, in 
' Uiiit. Nat. Gen.,' torn. iii. p. 6U. Vasey, 
in lus *DeIiiieatiaiia of the Ox Ttiho,* 
1851, p. 187, mjB the sebu h-.m four, 
and the common ox flvo, sacral vertebne. 
Mr. Hodgson found the ribs either 



thirteen or fourteen iu nauibor ; Me a 
note ill • Indian Field.' 1868. p. 82. 

» 'The Indian Field.' 1858, p. 74, 
where Mr. lilytli g-ivt-s his anfhoritieg 
with respect to tlie feral humped cattle. 
Fiekering, alao^ in hie *BaoM U Mao*' 
1850, p. 274, notices the peculiar 
clinmcter of the grniit>like voioe of the 
humped cattle. 
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of one or two liiimp8» in length of Iiorns, aad otli* r respects. 
Mr. Biyth sams up emphatically that the humped and hump- 
lesB cattle must be considered as distinct species. \Mieu we 
consider the number of points in external structure and habits, 
independently of their important osteological differences, in 
which they differ from each other; and that many of these 
points are not likely to have been affected by domesticatioD, 
there can hardly be a doubt, notwithstanding the adverse 
opinion of some naturalists, that the humped and non-humped 
cattle must be ranked as speci£btlly distinct 

The European breeds of humpless cattle are numerous. 
Ftofessor Low enumerates 19 British breeds, only a few of whksh 
are identical with those on the Continent. Even the small 
Channel islands of Guernsey, Jersey, and Alderney ])0.ssess tlK-ir 
own snb-breeds;^ and these a^aiu tlilU r Iruni .the cattle of the 
other Britiiih islands, such as Aiiglcsea, and the western isles of 
Scotland. Desmarest, who i)aid attention to the subject, de- 
scribes 15 French races, excluding: sub-varieties and those 
imported from other countries. In other parts of Europe there 
are several distinct races, such as the pale-coloured Hungarian 
cattle, with their liizht antl free step, and their enormous horns 
sometimes measuring above five feet from tip to tip:* the 
Podolian cattle are remarkable irom the height of their fore- 
quarters. In the most recent work on Cattle," engravings are 
giyen of fifty-five European breeds ; it is^ however, probable that 
seyeral of these differ very little from each other, or are merely 
synonyms. It must not be supposed that numerous breeds of 
cattle exist only in long-civilized countries, for we shall pre- 
sently see that seyeral kinds are kept by the sayages of 
Southern Afiica. 

With respect to tlio parentage of the several European breeds, we abready 
know much from Nilsson^s UomoirjV and mora especially from Btttimeiy«K^ 
*F&blbaiit6iL' and BiicceediDg works. Two or three spedes or fbims of 



*t Ur. H. E. HaTqtuind, in * TliA primigetUui. 

Times,' June 23rd, 185G. ^ Moll and Gayot, ' T. i ronnaisamce 

^ Va.4ty, • Delinoitions of the Ox- G<<n. du Tkrnf,' PuriB, ISGO. Fig. 82 is 

Tribe,' p. 124. Brace s • Hungary,' 1851, that of the I'udoliun breed, 

p. M. The Hongariaa oatUe deaoend. W A tmnslation wppemA in three 

according to Riil iinoyer f ' Zalunen. parta in the ' Annals and Mag. of Nat. 

£urop. Uiadea.; 1866, 8. 18), from Am Uisi/ 2ad aeries, voL 1819. 
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Bos, closely allied to still living domeetic mcea, have been found fossil in the 
more recent tertiary dniv^sits of Europe. Following Rutimeyor, we have : — 

Bos primif/eniii.s. — This niafniificent, well known species was domestieatcxl 
in Switzerland during the Neolithic period; even at this early period it 
varied a little, lumng apparently been eroMed with other noe& Some 
of the luger racee on tiie Continent, as the Friesland, Ao., and the Pem* 
hiolce lace in England, closely resemble in essential structure B. prim i- 
ffenius, and no doubt are its deseendante. This is likewise the opinion of 
Nilsson. /^'w primujeniim existed as a wild animal in Cjesar's time, and is 
now semi-wild, though much degenerated in size, in the park of Chilling^ 
ham; for I am informed hj ProfisBsor Blltimeyer, to whom Lood Taaker- 
Tille sent' a skull, that the Chillingham cattte axe less altered ttam the 
true primigenius type than any other known breed." 

//os irurhdceroH. — This form is not included in tlie three species above 
mentioned, for it is now considered by Riitimeyer to hv tlio female of an 
early domesticated form of B. primiyenius, and as tiiu progenitor of liis 
/r<miotus nee, I maj add that specifio names have been given to foor 
other foflsfl oxen, now beliered to be identical with B. primigeMiuB.* 

Bm longifrwM (or hrarhj/reros) of Owen. — This very distinct specicK was 
of small size, and had a short body with fine leg8. It apparently did not 
exist in f>ntrl!Uid Ix'fore the Neolithic perit>d, tliough a greater age was 
formerly assigned to it.** It was the commonest form in a domesticated 
condition in Switzerland during the earliest part of the Neolithic period. 
It was domesticated in Enghind during the Boman period, and supplied 
food tothe Boman legionaries.^' Some remains have been found in Ireland in 
certain crannoge<5, of whieli the dates are Ix^lieved to be firotri S48-'JH3 a.d." 
Professor Owen " thinks it imihaMc that the Welsh and Hi;„^lil;uul cattle are 
descended from tliis form; as likewise ia the case, according to liuiimeyer,, 
with some of the exiating Swiss breeds, miese latter axe <rf different shades 
of colour from light-gi^ to blackish-brown, with a lighter stripe along the 
spine, but they have no pure white marks. The cattle of North Wales and 
the Highlands, on the other band, are generally black or dark-coloured. 

Bos /routofius of Nilsson. — This specie? is allied to fi. hngi/rous and ac- 
cording to Mr. Boyd Dawkins is identical with it, but in the opinion of 
some good judges is distinct Both co-ensted in Scania during the same 
late geological period,** and both have been found in the Iriah eiannoges.^ 



^ ^vfe, also, Rfitimeycr'fl ' Beitrogo 
pal. Gcsclu der Wjederkaiier,' Baael, 
1865, 8. M. 

» Fictet's *Ptf«mfologIe.* tem. i. p. 
365 (2Dd edit.). With respect to B. 
trochooeros, tee Rutimeyer' h 'Zohmea 
Europ. Rindeo.' 1866, 8. 26. 

* W. Boyd Dawkins cm flie British 
FoshII Oxcti, 'Journal of the Geokg. 
Soc.,' Aug. 18G7, p. 182. 

*^ 'British Pleistocene Mttmnudia,' by 
W. B. Dawklne and W, A. Ssndfoid, 
lW6i,p.zy. 

VOL. T. 



" W. R. Wilde, 'An Essny on the 
Aninifil Remains, &c.. Royal Iri^h 
Aauleiny,' 1860, p. 2U. Also • Proc. of 
B. Irish AoMlflmy.' 1858, p. 48. 

'Lecture: Royal Institution of (i. 
BritHin/ May 2n(l, IS.'iG, p. 4. * British 
Fufisil Manuoals,' p. 513. 

«« Niliaom in *JLiinalt aad Hag. of 
Nat. Hist 1849, vol. iv. p. 354. 

« Se« W. R. Wilde, ut (suprn : and 
Mr. Blytht in *Proc. Irish Acadwuiy,' 
]lMch6th,186i. 

O 
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Nikaon beliofw iliat his B,/roinio$ut may be fhe pamit of the mountain 
cattle of Norway, whicli have a high protuberance on tlie skull between the 
base of tho horns. As Professor Owen bclievr^ th.it tlic S'-otcli JTighland 
cattle are descended fj-oiii liis /.'. hnt'jifroits, it is worth notice that a e^ijiablo 
judge lias remarked that ho saw no cattle in Norway like the Highland 
breed, but that they mrae neazly resembled the Deronahire breed. 

Heuce we see that three forms or species of Bos, originally 
inhahitants of Europe, have heen domesticated ; but there is no 
improbability in this faot^ for the genus Bos readily yields to 
domestication. Besides these three species and the aebn, the 
yak, the gayal» and the ami*' (not to mention the bufialo or 
genus Bobalns) have been domesticated; making altogether 
soTen species of Bos. The zebn and the three European species 
are now extinct in a wild state, for the cattle of the B, pniM- 
genius type in tbe British parks can hardly be considered as 
truly wild. Althougli certain races of cattle, domesticated at a 
very ancient period in Europe, are the descendants of the three 
above-named fossil species, yet it does not follow that they were 
here firet domesticated. Those who place much reliance on 
philology argue that our cattle wr rc iin]iortt'tl from the East." 
But as races of men invading any country would probably give 
their omi names to the breeds of cattle which they might there 
find domesticated, tho argument seems inconclusive. There is 
indirect evidence that our cattle are the descendants of species 
which originaUy inhabited a temperate or cold climate, but not 
a land long coyered with snow ; for our cattle, as we have seen 
in the chapter on Horses, apparently have not the instinct of 
SO^aping away the snow to get at the herbage beneath. No 
one could behold the magnificent wild bulls on the bleak Falk- 
land Islands in the sonthem hemisphere^ and doubt about the 
climate being admirably suited to them. Azara has remarked 
that ill the temperate regions of La Plata the cows conceive 
when two yean old, whilst in the much hotter country of Para- 
guay they do not conceive till three years old; *< from which 
fact," as he adds, one may conclude that cattle do not succeed 
so well in warm countries."* 

The above-named three fossil forms of Bos have been ranked 

Lftin^'^ 'Tnnr in Norway,' p. 110. Idem. torn. iii. pp. S2, 01. 

*' Tfi.l. (Ji nilroy St. Hilaire, 'Uiat. " 'Quadruped©* du Paraguay/ torn. 
Nuu (jic-u., torn. iii. p. 96. ii. p. 360. 
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by nearly all palaBontologisto as distinct species ; and it wonld 
not be reasonable to change their denomination simply becanse 
they are now found to be the parents of several domesticated 
races. Bnt what is of most importaDce for us, as showiDg that 

they deserve to be ranked as species, is that tbey co-existed in 
diflfercnt parts ot Europe during the same period, and yet kept 
distinct. Their domesticated descendants, on the other Imnd. 
it" not separated, cross with the utmost freedom and l)cc()me 
ct)iiuninn;led. The several European liri-t^ds have so otten been 
crossed, both intentionally and uiiiiit( iitionally, that, if any 
sterility ensued from such unions, it would certaiidy liave been 
detected. As Zfbus inhabit a distant and much hottn- region, 
and as they ditler in so many characters froTu our European 
cattle, I have taken pains to ascertain whether the two forms 
are fertile when crossed. The late Lord Powis imported some 
zebos and crossed them with common cattle in Shropsliire ; 
and I was assured by his steward that the cross-bred animals 
were perfectly fertile with both parent-stocks. Mr, Blyth in- 
forms me tiiat in India hybrids* with Tarions proportions of 
either blood, are qnite fertile ; and this can hardly fail to be 
known, for in some districts'^ the two species are allowed to 
breed freely together. Most of the cattle which were first 
introduced into Tasmania were humped, so that at one time 
thousands of crossed animals existed there ; and Mr. R O'Neile 
Wilson, M.A., writes to me from Tasmania that he has neyer 
heard of any sterility having been observed. He himself 
formerly possessed a herd of sucli crossed cattle, and all were 
perfectly fertile ; so much so, that he cannot remember even 
a sint^le cow failing to calve. Tliese. several facts afford an 
important cunfirmation of the Pallasian doctrine that the de- 
scendants of species which when first donicsticatetl would if 
crossed probably have been in some dcgive sterile, become 
perfectly fertile after a long course of domestication. In a 
future chapter we shall see that this doctrine throws much light 
on tlie ditlicult subject of Hvbridism. 

I have alluded to the cattle in ChiUinj^liam Park, which, 
according to Kutimeyer, have been very little changed from 
the Bo8 primiffeniuB type. This park is so ancient that it is 

>• Wdttwr, « Dw Bindvieb/ 1817, a. 80. 
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referred to in a record of the year 1220. The cattle in their 
instincts and habits are truly wild. Thov are white, with 
the inside of the oars reddish- brown, eyes rimmed with black, 
muzzles brown, lioofs black, and horns white tipped with black. 
Within a period of thirty-tliree yvav^ altout a dozen calves 
were born with "brown and 1>lue spots upon the cheeks or 
necks ; but tliese, together with any defective animals, were 
always destroyed.** According to Bewick, about the year 1770 
some calves appeared with black ears ; but these were also 
destroyed by the keeper, and black ears have not since re- 
appeared. The wild white cattle in the Duke of Hamilton's 
park, where I have heard of the birth of a black calf, are said 
bylioid Tankerville to be inferior to those at ChiliiDgham, The 
cattle kept until the year 1780 by the Dnke of Qneensberry, but 
now oztinct, had their ears, muzzle, and orbits of the eyes black. 
Those which hare existed ftom time immemorial at CharUey 
closely resemble the cattle at ChiUingham, but are larger, ** with 
some small di£ference in the colour of the ean." ''They fre- 
quently tend to become entirely black ; and a singular super- 
stition prevails in the vicinity that, when a black calf is bom, 
some calamity impends over the noble house of Ferzeis, All 
the black calves are destroyed." The cattle at Burton Con- 
stable in Yorkshire, now extinct, had ears, muzzle, and the tip 
of the tail black. TliobO at Gisburne, also in Yorkshire, arc 
said by Bewick to have been sometimes without dark muzzles, 
with the inside alone of the ears brown ; and they are elsewhere 
said to have been low in st^itnre and hornles.s." 

The several above-specified diflerences in the park-cattle, 
slight thoup:!! thoy bo, are worth recording, as they show that 
animals living nearly in a state of nature, and exposed to 
nearly uniform conditions, if not allowed to roam freely and 
to cross with other herds, do not keep as uniform as truly 

a I un nmeh fndriUed to the ptownt * Qaadrapcds,' 2nd cdii, 1791, p. 85. 

Earl of Tankenrille for informatidii note. WiUi respect to those of the 

i\}y^ni hh wilil cnttlc ; nml for tlie hkull Duke of Qin cusliorry, $ee Pennant's 

which was uent to Prof. Kiitinipyer. The * Tour in Scotland,' p. 109. For those 

fidlMtMooiiiitoftiie Chill in ^hnm cattle of Chartley, see Low's * Domesticated 

ii giren by Mr. Hindmarah, tof:;Lther Aninmls of Britain,' 1845, p. 238. 

•with n letter by the lute I/ird Tanker- For those of Gisbume, $ee Bewick's 

Tille, in ' Annals and M^. of Nat. ' Quadrupeds, and KDoyclo{>. of Barnl 

Htst,'ToLii,l889,p.874. SeeBewkk, Sports.' p. 101. 
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wild animals. For the preservation of a uniform character, 

even within the same park, a certain degree of selection — that 
is, the destruction of the dark-coloured calves — is apparently 
necessary. 

The cattle in all the parks are white ; but, from the occasional 
appearance of durk-colnurcd calves, it is extremely doubtful 
whether the aboriginal Bos primigenius was white. The follow- 
ing facts, however, show that there is a strong, though not 
invariable, tendency in wild or escaped cattle, under widely 
different conditions of life, to become white with coloured ears. 
If the old writers Boethius and Leslie can be trusted, the wild 
cattle of Scotland were white and furnished with a great mane ; 
but the colour of their ears is not mentioned. The primsBval 
forest formerly extended across the whole country from Chilling- 
ham to Hamilton, and Sir Walter Scott used to maintain that 
the cattle still preserved in these two parks, at the two extre- 
mities of the forest^ were renmants of its original inhabitants ; 
and this yiew certainly seems probable. In Wales,? during the 
tenth century, some of the cattle are described as being white 
with red ears. Four hundred cattle thus coloured were sent to 
Sing John ; and an early record speaks of a hundred cattle with 
red ears having been demanded as a compensation for some 
offence, but) if the cattle were of a dark or black colour, one 
hundred and fifty were to be presented. The black cattle of 
North Wales apparently beluni;, as we have seen, to the small 
loiujijfons type : and as the aih-'inative was ofl'ered of either 
15U dark cattle, or 100 white cattle with red ears, we may 
j)resume that the latter were the larger be^ists, and probably 
belonged to ihajjrimigeniiis type. Youatt has remarked tiiat at 
the present day, whenever cattle of the short-horn breed are 
white, the extremities of their ears are more or less tinged with 
red. 

The cattle which have run wild on the Pampas, in Texas, and 
in two parts of Africa, have become of a nearly uniform dark 



* Boefhiw «M bom in 1470 : 

' Annuls and Mag^. of Nat. Hut.,* toI. 
ii.. 1839, p. 281; and ToL iv. 1819, p. 

424. 

Yontttt OD OktOi^ 1834, p. 48: 



Bm alao p. 948, on dunt-honi eatUe. 

Boll, in liis ' British Qiiadrupeda,' p, 
423, statc^j that, iiflcr long attending to 
the subject, iiu hud fuuud tlmt white 
ortUe inTaiiftUy baie odoured em. 
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bro^Tn'sh-red.** On the T.adrone Islands, in the Pacific Occuti, 
immense herds of catth% wliicli were wild in the year 17-11, art* 
described as milk-white, excej)t their ear??, which are n^ein rally 
black.**" The Fnlkland Islands, situated far south, with all the 
conditions of life as different as it is possible to conceiYe from 
those of the Ladron»'s, offer a more interesting case. Cattle 
have run wild there during eighty or ninety years ; and in tlie 
souiheni districts the animals are mostly white, with their feet, 
or whole heads, or only their ears black ; but my informant. 
Admiral Siilivan,'* who long resided on these islands, does not 
balieye that they are ever purely white. So that in these two 
archipelagos we see that the cattle tend to become white with 
coloured ears. In other parts of the Falkland Islands other 
colours prBvail : near Port Pleasant brown is the common tint ; 
round Mount IJsbome, about half the animals in some of the 
herds were lead or mouse-coloured, which elsewhere is an un- 
usual tint. These latter eatde, though generally inhabitiog high 
land, breed about a month earlier than the other cattle; and 
this circumstance would aid in -keeping them distinct and in 
perpetuating: this peculiar colour. It is worth recalling to mind 
tliat blue or lead-coloured marks have occasionally appeared on 
the white cattle of Ciiillingham. So plainly difTerent were the 
colours of the wild herds in different part^ of the Falkland 
Islands, that in hunting them, as Admiral Sulivan informs me, 
white spots in one district, and dark spots in another district, 
were always looked out for on the distant hills. In the inter- 
mediate districts intenne<liate colours prevailed. Whatever tlie 
cause may be, this tendency in the wild cattle of the Falkland 
Islands, which are all dt'sceiided from a few brought from La 
Plata, to break up into herds of three different ooloura, is an 
interesting fact. 

Ketuming to the seyeral British breeds, the conspicuous 
diflference in general appearance between Bhort-horns, Long^ 
horns (now rarely seen), Herefords, Highland cattle, Aldemeys, 
d;o., must be fiuniliar to every one. A large part of the differ- 

^ Azam, * Dcs QuadrupMes dn ^ Anson's Yojage. 8m Kerr and 

Pftra^uay,' torn. ii. p. 301. Azura quotes Porter's ' Collection,' vol. xii. p. 103. 

liuffon for the feral cattle of Africa. <Se« also Mr. Biackiunou's pamphlet 

Tot Tom iw*TiiinB.' Feb. 18th, 1846. on the lUkkod Uaodi, p. 2i. 
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enoe, no doubts may be due to descent from primordially 
distinct species ; but we may feel sore that there has been in 
addition a oondderable amount of variation. Even during the 
Neolithic period, the domestic cattle weie no^ actually identical 
with the aboriginal spedea. Within recent times most of the 
breeds have been modified by careful and methodical selciction. 
How strongly the cliaracters thus acquired are inherited, may 
be inferred from tlie prices realised by the impnjved breeds ; 
even at the first sale of Colling's Short-horns, eleven bulls 
reached an average of 214/., and lately Short-horn bulls have 
been sold fur a thousand guineas, and have been exported to all 
quarters of the world. 

Some eonstitutional difTerences may be hero noticed. The 
Short-horns arrive at maturity far earlier than the wilder 
breeds, such as those of Wales or the Highlands. This fact 
has been shown in an interesting manner by ^Ir. Simonds,^^ 
who has giyen a tablo of the average period of their denti- 
tion, which proves that there is a difference of no less than six 
months in the appearance of tlie permanent iiK isors. The 
period of gestation, from obserrations made by Tessier on 1181 
cows, yaries to the extent of eighty-one days; and what is 
more interesting, M. Lefour affirms *'that the period of ges- 
tation is longer in the large German cattle than in the 
smaller breeds." With respect to the period of conception, it 
seems certain that Aldemey and Zetland cows often become 
pregnant earlier than other breeds." Lastly, as four fully- 
developed mammas is a generic character in the genus Bos,^ 
it is worth notice that with our domestic cows the two rudi- 
mentary mammae often become fairly well developed and yield 
milk. 

As numerous breeds are generally found only in long- 
civilized countries, it may be well to show that in some 
countries inliahited bv barbarous races, who are frequently 
at war with each other and therefore haye little free commu- 

*7 ' The Age of the Ox. Sheep. Pig/ ftttioiiB fton Tooatl on OMle, pi. 587. 

&c., by Prof. James Simonds, published *' ' The Veterinary,' vol. viii, p. 681, 

by order of the Knynl Airririilt. Soc. and vol. x. p. 268. T/iw'.s ' Domest. 

«• * Ann, Agncult, Jb'rauce,' April, AnituAls of Great Britain,' p. 297. 
I837» aa quoted in * The YeteriiMiy; » Hr. Oglcby, in * Proo. Zootog. 8oo./ 

^.xiip.m I qoote Teeder's obeer- 1836, p. 198» tnd 1840, p. 4. 
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Djcation, Beveral distinct breeds of cattle now exist or fonnerly 
existed. At the Cape of Good Hope Legnat oUserTed, in 
the year 1720, three kinds.** At the present day Tarions tra* 
YeUeiB have noticed the differences m the breeds in Sontheni 
Africa. Sir Andrew Smith seyenil years ago remarked to me 
that the cattle possessed by the different tribes of Caflfres, 
thongh living near each other under the same latitude and in 
the same kind of country, yet diffored, and lie expressed much 
surjirise at the fact. Mr. Audt r.»uii 1ms de.<cribed*^ the Damara, 
J?e< lniana, ami Namnqna cattle ; iiml lie iiifonns me in a letter 
that the cattle north of Lake Ngami are likewise »iilTerent, as 
Mr. Galton has lieard is the ea8<? with the cattle of Bengiiela. 
The Xamaqiia cattle in size and shape nearly resemble European 
cattle, and have short stout hornft and larj^e hoofs. The Damara 
cattle are very peculiar, being big-boned, witli slender legs and 
small hard feet ; their tails are adorned with a tuft of longlMishy 
hair nearly touching the ground, and their horns are extra- 
ordinarily large. The Bcchuana cattle have even larger horns, 
and there is now a skull in London with the two horns 8 ft. 
8J in. long; as measured in a straight line from tip to tip^ and 
no less than 13 ft. 5 in. as measured along their currature ! 
Mr. AndersBon in hisl etter to me says that> though he will not 
Tenture to describe the differences between the breeds belonging 
to the many different sub-tribes» yet such certainly exist* as 
shown by the wonderful facility with which the natiTes discri- 
minate them. 

That many breeds of cattle have originated through variation, 
independently of descent from distinct species, we may infer from 

what we see in South America, wliere the genus Bos was not 
endemic, and where the cattle which now exi-t in such vast 
numbers are the descendants of a few imported from {Spain and 
I'ortugal. In Columbia, Kuulin'" describes two peculiar breeds, 
namely, i»'Jon>-n, with extremely thin and tine hair, and calmgoSy 
absolutely naked. According to Castehmu there are two races in 
Brazil, one like European cattle, the other different, with remark- 

^ Ixigunt's Toya^ quoted by Yasey " ' M^m. de I'lDstitat prtenL pw 

in hb * noBwrimw of th» 0i4rib<b' p. divers Siivans/ torn, vi , 18r^5, p. 833. 

182. For Brazil, M0 ' Compter IiU ikIuh,' June 

* *TMrab in South AMoo,' pp. 817, 15th, 1846. 8m Axara. ' Quadruples 

886. da ¥mgmg: ton. it pp. 889. 861. 
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able horns. In Parno^uay, Azara describes a breed wliich 
certainly originated in ►S. America, called chivos, ** because tliey 
have straight vertical horns, conical, and very large at the 
base." He likewise describes a dwarf race in Corrientes, with 
short legs and a body larger than iisnsd. Cattle without horns, 
and others with reversed hair, have also originated in Parapruay. 

Another monstrous breed, called niatas or natas, of which I 
saw two small herds on the northern bank of the Plata, is so 
remarkable as to deserve a fuller description. This breed bears 
the same relation to other breeds, as bull or pug dogs do to 
other dogs^ or as improved pigs, according to H. von Nathusius, 
do to common pigs." Butimeycr believes that these cattle 
belong to the primigenius type."* The forehead ia very short 
and broad, with the nasal end of the skull, together with 
the whole plane of the upper znohir-teeth, curred upwards. 
The lower jaw projects beyond the upper, and has a correspond- 
ing upward currature. It is an interesting &ct that an almost 
similar conformation characterizes, as I haye been informed by 
Dr. Falconer, the extinct and gigantic Sivatherium of India, and 
is not known in any other ruminant The upper lip is much 
drawn back, the nostrils are seated high up and are widely open, 
the eyes project outwards^ and the horns are large. In walking 
the head is carried low, and the neck is short. The hind legs 
appear to be longer, compared witli the front legs, than is 
usual. The exposed incisor teeth, the short head and upturned 
nostrils, give these ciittlo the most ludicrous, self-confident air 
of defiance. The skull which I presented to tlie College of 
Surgeons has been thus described by Professor Owen : " It is 
remarkable from the stunted development of the nasals, pre- 
maidliaries, and fore-part of the lower jaw, which is unusually 



" • Schweineschadel.' 1804, a. 104. 
Nathusiuii stute^ thut the form of akuU 
cliaractemtic of tlie niata cattle *ooca- 
aionnlly appoara in EnropMin cattle; 
but be ii BUBtaken, a.s w*; Hhall hcttufiLr 
abe, in Hupposing that tluro vnitk do 
not form a distinct raoe. Prof. Wymoii. 
of Oambridge» United States, infonns 
me thut the common ood-fish proaents 
ft similar monstrosity, caHcd by the 
fishermen the "buildup co,l." Prof. 

eonolttdc-d, uiicr making 



numerous inquiries in La Plata, that 

t\\(' tiiutn mttle transmit their 
iioritics or form a race. 

* Ueber Art des Zahmen Europ. 
Hi lull 8, 18«JG, 8. 28. 

•^^ ' Descriptive Cat. of Oat. Collect, of 
College of Surgeons,* 1853, p. 624. Va*«y, 
in hia 'Delineationii of the Ox-tribc,' 
lias giraoi a figure of this akuU; and I 
sent a pbofofpapli oC it to FMf. Bitti- 
meyer. 
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c urved upwards to come into contact with tbe premaxillftries. 
The nasal bones are about oue-tliird the ordinary Ljii-ib, but 
retain almost thoir normal breadth. Tlie t^ian^2;^hl^ vacuity is 
h^ft betwvi'M tliom. the frontal and laclnyinal, which latter bone 
articulates with the j)romaxillary, and thus excludes the maxil- 
lary from any junction with the nasal." So that even the 
connexion of some of t lie lu^iios is changed. Other ditYerent-es 
might be added : thus the plane of the condyles is somewhat 
modified, and the terminal edge of the premaxillaries forms an 
arch. In fact, <m comparison with the skull of a common ox, 
ecarrf 1y a single bone presents the same exact sbape» and the 
whole skull has a wonderfully different appeanmce. 

The first brief published notice of this race was. by Azara, 
between the years 1783-9G»; but Don F. Moniz, of Lnxan, who 
has kindly collected information for me, states that about 1760 
these cattle were kept as cnriositieB near Buenos Ayrea. 
Their origin is not positively, known, but they must haye ori- 
ginated subsequently to the year 1552, when cattle were first 
introduced. Signer Muniz informs me that the breed is belieTed 
to have originated with the Indians southward of the Plata. 
Even to this day those reared near the Plata show their less 
civilized nature in being fiercer than common cattle, and in the 
cow, if visited too often, easily deserting her first cal£ The 
breed is very true, and a niata bull and cow invariably produce 
iiiata calves. The breed has already lasted at least a century. 
A niata bull crossed with a common cow, and the reverse cross, 
yield ofispring having an intermediate character, but with 
the niata character strongly displayed. According to Signor 
^luniz, there is the clearest evidence, contrary to the coninioii 
belief of agriculturists in analogous cases, that the niata cow 
when crossed with a common I mil transmits her peculiarities 
more strongly than does the niata bull when crossed with a 
common cow. When the pasture is tolerably long, these cattle 
feed as well as common cattle with their tongue and palate ; but 
during the great droughts, when so many animals perish on the 
Pampas, the niata breed lies under a great disad?antage> and 
would, if not attended to, become extinct ; for the common cattle, 
like horses, are able just to keep alive by browsing on the twigs 
of trees and on reeds with their lips : this the niatas cannot so 
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well do, as their lips do not join, and hence they are found to 
perish before tlie common cattle. This strikes me as a fjood 
illustration of how little we are able to judge from the onlinary 
habits of an animal, on what cin uinstances, occurring only at 
long intervals of time, its rarity or extinction may depend. It 
shows us, also, how natural selection would have determined 
the reje( tioa o£ the niata modification had it arisen in a state 
of nature. 

Having described the semi-monstrous niata breed, I may 
allude to a white bull, said to have been brought from Africa^ 
which was exhibited in London in 1^'2[\ and which has been 
well figured by Mr. Harvey." It had a hump, and w.is fur- 
nished with a mane. The dewlap was peculiar, being divided 
between its fore-legs into parallel diTisions. Its lateral hoo£B 
were annually shed, and grew to the length of five or six inches. 
The eye was very peculiar, being remarkably prominent^ and 
''resembled a cup and ball, thus enabling itte animal to see 
on all sides with equal ease ; the pupil was small and oval, or 
rather a parallelogram with the ends cut off, and lying tians- 
yersely across the ball.** . A new and strange breed might 
probably hare been formed by careful breeding and selection 
from this animal. 

I have often speculated on the probable causes tbrough 
which eacli separate district in Great IiriUiin came to possess 
in former times its own peculiar breed of cattle; and the cpies- 
tion is, perlia^is, even more perplexing in the case of Soutliern 
Africtu We now know that the differences may be in part attri- 
buted to descent from distinct species; but this will not sullice. 
Have the slight difff^rences in climate and in the nature of the 
pasture, in the difi'erent districts of liritain, directly induced 
corresponding differences in the cattle ? We have seen that 
the semi- wild cattle in the several British parks are not identical 
in colouring or size, and that some degree of selection has been 
requisite to keep tiiem true. It is alnmst certain that abundant 
food given during many generations directly affects the size of 
a breed.** That climate duectly affects the thickness of the 

^' Txiudon's 'Mnpi/ino of Nut, Hist.,' and dewlap, 
vol. i., 182y, p. 113. fc>ti>urato figures Low, * Domcsticateil AnimaU of 

are given of tha aaimal, its hoob, ejo, the Biitidi Ideay' p. 261. 
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skin and the hair is likewise certain : thnfl Boolm aflseits* that 

tlic hides of the feral cattle on the hot Llanos " are always mnch 
less heavy tlian those of the cattle raised on tlie liijo^h platform of 
BogoUi; and that these hides yield in wei^^dit and in thickness 
of hair to those of the cattle which have run wild on the lofty 
Paramos." The same dilTerence has been observed in the hides 
of tlie cattle reared ou the bleak Falkland Islands and on the 
temperate Tampas. Low has remarked™ that the cattle \vhich 
inhabit the more humid parts of Britain have long:er liair and 
thicker skins than other British cattle ; and the hair and horns 
are so closely related to each other, that, as we shall see in 
a future chapter, they are apt to vary together; thus climate 
might indirectly affect, through the skin, the form and size of 
the horns. When we compare highly-improved stall-fed cattle 
with the wilder breeds, or compare monntaiu and lowland breeds, 
we cannot doubt that an active life, leading to the free use of 
the limbs and lungs, affects the shape and proportions $j£ the 
whole body. It is probable that some breeds, such as the semi- 
monstrous niata cattle, and some peculiaritiesi such as being 
hornless, dec, have appeared suddenly from what we may 
call a spontaneous yariation; bat even in this case a rude 
kind of selection is necessary, and the animals thus charac- 
terized must be at least partially sej)arated from others. This 
degree of care, liowever, has sometimes been taken even in 
little-civilized districts, where we should least have expected 
it, as in the case of the uiata, chivo, and hornless cattle iu 
S. America. 

That methodical selection has done wonders within a recent 
period in modifying our cattle, no one doubts. Duriiif^ the 
process of meth(^)cal selection it has occasionally happened that 
deviations of structure, more stitmjg^y prtmounced than mere 
individual differences, yet by no means deserving to be called 
monstrosities, have been taken advantage of: thus the famous 
Long-hom Bull, Shakespeare, though of the pure Canley 
stock, "scarcely inherited a single point of the long-homed 
breed, his horns excepted;^ yet in the hands of Mr. Fowler, 

" ' M<^Tn. dc rinstitul pnSsent. par 7i Youatt on Cattle, p. 193. A fbll 
divers Siivaiis.' torn, vi , 1R35, p, 832. acmunt of this bull is taken fkooi 
7* Iduiu, pp. 304, 308. &o. Manihall. 
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this boll greatly improyed his race. We have also reason to 
believe tbat Beleetion, carried on so far imco&scioiisly that there 
▼as at no one time any distinct intention to improve or change 
the breed, has in the *cf>xsne of time modified most of onr 
cattle ; for by this process, aided by more abundant food, all the 
lowland British breeds have increased greatly in size and in early 
maturity since the reign of Henry YU.^ It shonid never be 
forgotten that many animals have to be annually slaughtered ; 
so tliat cacli owner must determine which shall be killed and 
wliieh preserved i'or breeding. In every district, as Youatt has 
remarked, there is u prejiidiee in favour of the native breed ; so 
that aniniais possessing qualities, whatever they may Ix'. \thieh 
are most vahie<l in eaeh distriet, will be oftenest preserved ; 
and this unnu'thodical seleetion assuredly will in the long run 
affect the eharaeter of the vliole breetl. But it may be asked, 
can thia rude kind of seleetion have been practised by barba- 
rians such as those of southern Africa ? lu a future chapter on 
Selection we shall see that this has certainly occurred to some 
extent. Therefore, looking to the origin of the many breeds of 
cattle which formerly inhabited the sevetal districts of Britain, 
I conclude that, although slight differences in the nature of 
the climate, food, &c, as well as changed habits of life, aided 
by correlation of growth, and the occasional appearance from 
unknown causes of considerable deviations of structure, have all 
probably played their parts ; yet that the occasional preserva- 
tion in each district of those individual animals which were 
most valued by each owner has perhaps been even more effeo- 
tive in the production of the several British breeda As soon 
as two or more breeds had once been formed in any district, or 
when new breeds descended from distinct species were intro- 
duced, their crossing, especially if aided by some selection, vsiU 
have multiplied the number aijd modified the characters of the 
older breeds. 

Srbkp. 

I SHALL treat this subject briefly. Most authors look at our 
• domestic sheep as descended from several distinct species ; but 
how many still exist is doubtful. Mr. Blyth believes tbat there 
1* Youfttt on Cftttle, p. 116. Lord Spenoer has written on thU aoiie laltject 
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are in the whole world foarteen species^ one of wliicli, the Cor- 
sican moufflon, he concludes (as I am informed by him) to be 
the parent of the smaller, short-tailed breeds, with crescent- 
shaped boms, such as the old Highland sheep. The larger, 
long-tailed breeds, having horns with a double flexure, such as 
the Doreets, merinos, de., he believes to be descended from an 
iiiiknowu and extinct sj)eeie.s. M. Gervais makes six species 
of Ovis;^ but conchides that o\ir domestic shoep form a 
distinct genus, now completely extinct. A Gerniun naturalist"* 
believes that t>nr sheep dencend from ten aboriginally distinct 
species, of which only one is still living in a wild state! An- 
other ingenious obst rvLiy ' though not a naturalist, with a bold 
defiance of everything known on geographical distril)Ution, infers 
that the sheep of Great Britain alone are the descendants of 
eleven endemic British forms! Under such a hopeless state 
of doubt it would be useless for my purpose to give a detiiileil 
account of the several breeds; but a few remarks may be 
added. 

Sheep have been domesticatal from a very ancient period. 
Butimeyer^ found in the Swiss lake-dwellings the remains of a 
small breed, with thin and tall legs, and with bonis like those 
of a goat : this race differs scmiewhat from any one now known. 
Almost every country has its own peculiar breed; and many 
countries haye many breeds differing greatly from each other. 
One of the most strongly marked races is an Eastern one with 
a long tail, induding, according to Pallas, twenty vertebne, and 
so loaded with fat, that, from being esteemed a delicacy, it is 
sometimes placed on a truck which is dragged about by the 
living animal. These sheep, though ranked by Fitzinger as a 
distinct aboriginal loiin, seem to l)ear in their drooj)ing ears 
the stamp of long domestication. This is likewise the case with 
those sht>eo which have two great masses of fat on the rum]), 
with the tail in a rudimeutary condition. The Angola variety of 

" Blytii on the genus Uviii, iu >* Dr. L. Fitzinger, 'Uober die Bacea 

• Annals and Ifag. of Kat Hiatory/ fol. dei Zahmm Sahafea.' 1860, a. 86. 

vii., 1841, p. 2C1 : with rcHjX'ct to the pn- J. Anderson, ' R( en ntions in Agri- 

rpnta-re of the bn cc]^, e« <• Mr. Blytli's culture and Natural Uiatoiy,' vol. ii. p. 

excellent articles in ' Lund und Water,' 164. 

1867, pp. 184^ 166. Qcmia. 'Hiat. Nat. • Pfthlbantan.* a. 127, 193. 

daa Manmiifitea,' 1850^ torn. ii. p. 191. 
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the long-tfdied race has carioas masses of fat on the hack of the 
head and beneath the jaws.^ Mr. Hodgson in an admirable 
paper" on the sheep of the Hunalaya infers from the dtstribn- 
tion of the sereral races, ''that this caodal augmentation in 
most of its phases is an instance of degeneracy in these pre- 
eminently Alpine animals.'* The horns present an endless 
diversity in character ; being, especially in the female sex, not 
rarely absent, or, on the other hand, amonnting to four or eyen 
ein^ht in number. , The horns, when, numerous, arise from a crest 
on the frontal bone, which is elevated in a peculiar mamior. It 
is rf'iiuirkable that multiplicity of horns "is frencrally accom- 
panied by great length and coarseness of the llece<\*"'* "This 
correlation, however, is not invariable ; for I am inibrmed bv 
Mr. D. Forbes, that the Spanish sheep in Chile resemble, in 
fleece and in all other characters, their parent merino-race, 
except that instead of a pair they generally bear four bonis. 
The existence of a pair of mammro is a generic character in the 
genus Ovis as well as in several allied forms ; nevertheless, as 
Mr. Hodgson has remarked, " this character is not absolutely 
constant even among the true and proper sheep: for I liave 
more than once met with Cagias (a sub-Himalayan domestic 
race) possessed of four teats." ^ This case is the more remark- 
able as, when any part or organ is present in reduced number 
.in comparison vith the same part in allied groups, it usually is 
subject to little variation. The presence of iuterdigital pits has 
likewise been considered as a generic distinction in sheep ; but 
Isidore OeofiTroy'' has shown that these pits or pouches are 
absent in some breeds. 

In sheep there is a strong tendency for characters, which 
have apparently been acquired under domestication, to become 
attached either exclusively to the male sex, or to be more liii^lily 
developed in this than in the other sex. Thus in miiny breeds 
the horns are deficient in the ewe, thoiiurh this likewise occurs 
occasionally with (he female of the wild musmon. In the rams of 
the WuUachian breed " the horns spring almost perpendicularly 

^ Youatt on Sheep, p. 120. • ' Juurnal Asiat. Soc. of Bengal,' 

7* * Journal of the Amtio Soe. of vol. xtL, 1817, p. 1015, 

Beninii; vol. xvi pp. 1007. inin. 'Hiit Nat. CWn./ torn. iiL p. 

7» Yonatt on bheep, pp. WZ-IGQ. 135. 
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from the frontal bone, and then take a beAutifuI spiral form ; 
in the ewes they protrade nearly at right angles from the head, 
and then become twisted in a aingnlar manner."* Mr. Hodgson 
states that the extraordinarily arched nose or cbaffion, which 
is so highly developed in several foreign breeds, is characteristic 
of the ram alone, and apparently is the result of domestica- 
tion." I hear from Mr. Blyth that the aocumolation of &t in 
the &t-tailed sheep of the plains of India is greater in the male 
than in the female; and Fitzinger** remarks, that the mane in 
the African maned race is Dstr more developed in the ram than 
in the ewe. 

Diflerent races of sheep, like rattle, present constitutional 
differences. Thus the im])rove(l hrecds arrive at maturity at an 
early apre, as has Ijcen well s]i(»\vn by Mr. Simonils through their 
early avcnifre periocl of dentition. The several races have booome 
adapted to ditVerent kinds of pasture and climate: for instance, 
no one can rear Leicester sheep on niounUiinous regions, where 
Cheviots flourish. As Yonatt has remarked. " In all the dif- 
ferent districts of Great Britain wo find various breeds of sheep 
beautifolly adapted to the locality which they occupy. No one 
knows their origin ; they are indigenous to the soil, climate, pas- 
tarage, and the locality on which they graze ; they seem to have 
been formed for it and by it."** l^Iarshall relates^ that a flock 
of heavy Lincolnshire and light Norfolk sheep which had been 
bred together in a laige sheep-walk, part of which was low, rich, 
and moist» and another part high and dry, with bentj grass, 
when tmned out^ regularly separated from each other ; the heavy 
sheep drawing off to the rich soil, and the lighter sheep to 
tiieir own soil; so that "whilst there was plenty of grass ihe 
two breeds kept themselyes as distinct as rooks and pigeons*** 
Numerous sheep from various parts of the world have been 
brought during a long course of years to the Zoological Gardens 
of London ; but as Youatt, w ho attended the animals as a vete- 

* Yomlt on Sheep, p. 188. Tonatt on Bhecp, p. 818. On 

** 'Journal Asiat. Si>c. of BfiOgftl/ MUne subject, $ee excellont remarks in 

vol. xvi., 1847. pp. 1015, lOlG. 'Gardener's Chronicle,' 1858. p. 8C8. 

'Baoen des Zahmen Sobafes,' a. For experiments in oroaBing Clievioi 

77. iheap iriUi Ijeioeila% m Tonatt, p. 

* *Biml Boononij of VmMk,* voL 82S. 
iLlk.1811. 
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zmaiy sargeon, remarkB^ <*few or none die of the rot, but they 
are phthisical ; not one of them from a torrid climate lasts out 
the second year, and when they die their lungs aie tuber- 
culated."*' Even in certain parts of England it has been fbund 
impossible to keep certain hteedst of sheep ; thus on a farm on 
the banks of the Oase, the Leicester sheep were so rapidly de- 
stroyed by plcuritis*^ tlmt the owner could not keep them ; the 
coarser-skinned sheep never being affected. 

The period of gcstatiun was formerly thought to be so un- 
alterable a character, that a supposed difference between the 
wolf and the dog in this respect was esteemed a sure sign 
of specific distinction ; but we have seen that the period is 
shoiler in the improved breeds of the pii', and in the larger 
breeds of the ox, than in other breeds ot" these two animals. 
And now wo know, on the excellent authority of Hermann von 
Nathusius,^^ that Merino and Southdown sheep, when both have 
long been kept under exactly the same conditions, differ in their 
average period of gestation, as is seen in the following Table : — 

ICerinOB 15(>8diys. 

8onthdoini8 144'2 „ 

TIair bred Mcrinas and Soathdowns .. 146*3,, 

i blood of Soatbdown 145*5 „ 

i t* f» 144*2 IV 

In this graduated difference, in these cross-bred animals haying 
difibrent proportions of Southdown blood, we see how strictly 
the two poiods of gestation have been transmitted. Nathusius 

remarks that, as Southdowns grow with remarkable rapidity 

after birtli, it is not surprisiu^^ tliat their fcetal development 
sliould have been shortened. It is of course {>ossible that the 
dill'erence in these two breeds may be due to their descent from 
distinct parent-species ; but as the early maturity of the South- 
downs has hm^x been carefidly attended to l)y breeders, the 
difference is more nrobablv the rasult of such attention. J>astlv, 
the fecundity of the several breeds differs much ; some generally 
producing twins or even triplets at a birth, of which fact the 
cuiioua iShangai sheep (with their truncated and rudimentary 

W Toaatt on Sheefs nofee, p. 491. in ' Ball. Soe. Imp. d'Acdfmat/ torn. 

'The Yeterinuy/ toL z. |k. 217. ix., 186SS, p. 728. 
" A trandaikin of bu paper is given 

VOL. I. H 
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ears, and great Boman noses), lately exhibited in the Zoological 
Gardens, offer a remarkable instance. 

Sheep are perhaps more readily affected by the direct action 
of the conditions of life to which they have been exposed than 
almost any other domestic animal. According to Pallas, and 
more recently according to Erman, the &t-tailed Eiighisiaa 
sheep, when bred for a few generations in Russia, degenerate, 
and the mass of fai dwindles away, "the scanty and bitter herb- 
age of the steppes seems so essential to their dcTclopment.*' 
Pallas makes an analogous statement with respect to one of the 
Crimean breeds. Bnmes states that the EaraJEOol breed, which 
produces a fine, cnrled, black, and ralnable fleece, when re- 
moved from its own canton near Bokhara to Persia or to other 
(juarters, loses its peculiar fleece.*" In all such cases, however, 
it may be that a change of any kind in the conditions of life 
causes variability and consequent loss of clianicter, and not that 
certain conditions are necessary for the development of certain 
characters. 

(InMit heat, liowcver, seems to act directly on tlie fleece : 
several aceount,s have been puhlished of the chaufje which sheep 
importt^d from Europe undergo in the West Indies. Dr. 
Nicholson of Antigua informs me that, after the third genera- 
tion, the wool disappears from the whole body, except over the 
loins; and the animal then appears like a goat with a tUrty 
door-mat on its back. A similar change is said to take place 
on the west coast of Africa.^^ On the other band, many wool- 
bearing sheep live on the hot plains of India. Boulin asserts 
that in the lower and heated valleys of the Cordillera, if tlie 
lambs are sheared as soon as the wool has grown to a certain 
thickness, all goes on afterwards as usual ; but if not sheared, the 
wool detaches itself in flakes, and short shining hair like that 



iM imm'a ' Truvel-s in Sil>eria ' ( I'npr. 
traus.), vol. i. p. 228. For PuUm on 
the &t>tu]ei1 sheep, I quote from Ander- 
son s ftccotuit of the 'Sheep of Riissiii,' 
1701, p. :U. With rrsp«>ct to the Cri- 
mean bheep, PuUas' ' Tmvela ' (Eng. 
tmns.), vol. ii. p. 454. For tho Karakool 
Hbcep. tee Bumca* ^Tfftvdsin BoUiaia,* 
vol. iii. p, 151. 

See Report of the Directors of the 



Sif-rrn Leone Company, as quoted in 
White's 'Gnulutiou of Man/ p. 95. 
With reepeot to the ohange which 
sheep undergo in the We«t Indies, «ee 
alfio Dr. Dnvy. in ' Edin. New. Phil. 
Jouruai,' Jun. 1852. For the Htatemeni 
made hy Boulin, «ee ' M^. derinafcitiit 

pre.sr'nt. jnir dvwn SttVUM.* tom. ^ 
1835, p. S47. 
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on a goat is protluced ever afterwards. This curious result 
seems merely to l>e an exaggerated tendency natural to the 
]\[eriiio l>ree<l, lor as a great authority, namely, Lord Somer- 
ville, n marks, "the wool of onr ]Merin<5 sheep after shear-time 
is hard and coai'sc to sueli a th-grce as to reuder it almost im- 
possible to suppose tliat the same animal could bear wool so 
opposite in quality, compared to that which has been clipped 
from it: as the cold weather advances, the tieeces recover 
their soft quality." As in sheep of all breeds the fleece natu- 
rally consists of longer and coarser hair covering sliorter and 
softer wool, the change which it often undergoes in hot climates 
is probably merely a case of unequal development; for even 
with those sheep which like goats are covered with hair, a 
small quantity of underlying wool may always be found.^ In 
the wild mountain-sheep (Ovis mimtana) of North America 
there is an annual analogous change of coat; "the wool 
begins to drop out in early spring, leaving in its place a coat of 
hair resembling that of the elk, a change of pelage quite dif- 
ferent in character from the ordinary thickening of the coat or 
hair, common to all furred animals in winter, — ^for instance, in 
the horse, the cow, &c„ whidi shed their winter coat in the 
sprmg. 

A slight difference in climate or pasture sometimes slightly 
affects the flceeo, as has been observed even in dillcr 'nt districts 
in England, and as is well shown by the great sotUiess of the 
wool brought from Sontliern Australia. ]>ut it should be 
observed, as Youatt repeatedly insists, that the tendency to change 
may generally be (m )unt« raeted by careful select ion. ]\1. Lasterye, 
after discussing this subject, sums up as follows: "The preser- 
vation of the Merino race in its utmost purity at the Cape of 
Oood Hope, in the marshes of Holland, and under the ligorous 
climate of Sweden, furnishes an additional support of this my 
unalterable principle, that fine-woolled sheep may bo kept 
wherever industrious men and intelligent breeders exist.'* 

That methodical selection has efifected great changes in several 

** Tonatt on Sbaep, p. 69, where teraoting any tondeney to obange, tee 

Lnrd Somerville is quotwl. fy f p. 117. pp. 70, 117, 120, 1G8. 

on the nrr'sonoe of wool under the hair. *^ Amlul)on and Bachman, * The 

With respect to the tlcoced of Austra- Qutidrupeds of North Americo,' 1846, 

UttU aheep, 185. On selection ooun- vol. t. p. 365. * 
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breeds of sheep no one^ who knows anything on the sabject^ 
entertains a doubt. The case of the Sonthdowns, as impioved by 
Eillman, offers perhaps the most striking instance. UnccmscioQS 

or occasional selection has likewise slowly produced a great 

effect, as wo shall see in the chapters on Selection. That 
crossinj^ has largely modified some hreeds, no one who will study 
what has been written on this subject — for instance, Mr. S[X)oner's 
pnpcr — will dispute'; but to produce uniformity in a crossed 
breed, careful sele' tion and "rigorous weeding,'' as this author 
express* s it, are indisjiensiible.'** 

In some few instances new breeds have sutldenly originated ; 
thus, in 1701, a ram-laml) was born in ^lassachu setts, having 
short crooked It gs and a long back, like a turnspit-dog. From 
this one lamb the otter or ancon semi-monstrous breed was raised ; 
as these sheep couM not leap over the fences, it was thongbt 
that they would be valuable ; but they have heen supplanted 
by merinos, and thus exterminated. These sheep are remark* 
able from transmitting their character so truly that Colonel 
Humphreys** never heard of "but one questionable case" of 
an ancon ram and ewe not producing ancon oflbpring. When 
they are crossed with other breeds the offspring, with rare ex- 
ceptions, instead of being intermediate in character, perfectly 
resemble either parent; and this has occurred even in the case 
of twins. Lastly, ''the ancons ha?e been observed to keep 
together, separating themselTes from the rest of the flock when 
put into enclosures with other sheep.** 

A more interesting case has been re<X)rded in the Report of 
the Juries for the Great Exhibition (1851), namely, the produc- 
tion of a merino ram-lamb on the IMauchamp farm, in 1S28, 
which was remarkable for its long, smooth, straight, and silky 
wooL By the year 183,'^ ^1. (^raux had raised rams enongli to 
serve his whole flock, and aftei- a few more years he was able 
to sell stock of his new breed. peculiar ami valuable is tlie 
wool, that it sells at 25 per cent, above the best merino wool: 
even the fleeces of half-bred animals are valuable, and are known 
in France as the "Maucbamp-merino." It is interesting, as 

M •Joonal of R. Agricult Soo. of ** 'Philosoph. Tiaoaaotions,' Loadon, 
Bqglftiid/ vol. XX., part il. W. OL 1818, pw 88. 
Spooner on €pa8R>Bi«ediiig. 
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showing how generally any marked deviation of strnctiiro is 
accomi>aiiied by other deviations, that the first ram and his 
immediate oftdpriiii; were ol «inull size, with large heads, long 
necks, narrow chrst^, and long ihinks; but these blemishes 
were removed by judicious crosses and selection. The long 
smooth wool was also correlated with smootli homa ; and as 
horns and hair are homologous structures, we can undei-stand 
the moaning of this correlation. If the Mauchamp and ancon 
breeds had originated a century or two ago, we should have 
had no record of their birth; and many a naturalist would 
no doubt have insisted, especially in the case of the Mauchamp 
race, that they had each descended from, or been crossed with, 
some unknown aboriginal form. 

« 

Goats. 

Fbov the recent researches of H. Brandt* most natoralists now 
beliere that all our goats m descended from the Cegifra e^ffogruB 
of the mountains of Asia, possibly mingled with the allied 
Indian species 0» Fakmeri of India." In Switzerland, during 
the early Stone period, the domestic goat was commoner than the 
sheep ; and this Tery ancient race differed in no respect from that 
now common in Switzerland.'^ At the present time, the many 
races found in several parts of the world differ greatly from each 
other ; nevertheless, as far as they haye been tried," they are 
all quite fertile when crossed. So numerous are the breeds, 
that Mr. G.Clark*' has described eight distinct kinds imported 
into the one island of ^Mauritius. The ears of one kind were 
enormously developed, being, as measured by Mr. Clark, no 
less than lU inches in length and 4f inches in breadth. As 
with cattle, the mammee of those breeds which are regularly 
milked become greatly developed ; and, as Mr. Clark remarks, 
" it is not rare to see their teats touching the ground." 
The following cases are worth notice as presenting unusual 

M Isidore Geoffroy St. Uilaire, ' Hist the Aaiatio narlduir. 

fTat G6i^Ie,' ton), iii. p. 87. Mr. Rutimeyer, * FlUklbaiiteo,* s. 127. 

Blyth ( T.nn.l und Watt r.' 1S»;7, p. 37) » GodiQit, 'De FEiploe*' tom. L p. 

Las arrivcil ut a similar conclusion, but 402. 

lie tliiuktt thai certaiu Eobturn races ^ *Aniial8 and Mag. of Nat. History,' 

jnay peiliaiM be Id port deac e nded from vol. it (2iid series)^ 1848; pw 963L 
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points o£ variatioii. Aooonding to Godron/^ the mammie differ 
greatly in shape in different breeds, being elongated in the 
common goat, hemispherical in the Ancfora race, and hilobed 
and divergent in tho goats of Syria and Xubia. AcctJiding to 
tliis same author, the mak>s of certain bre«'(ls have lost their 
usual otVen>ive odour. In one of the Indian breeds the males 
and females have horns of widely-different shapes;"^' and in 
some breeds the females are destitute of hurns.'"- The })resence 
of interdigital pits or glands on all four feet has been thought 
to clu^racterisG the irenus Ovis, and their absence to be charac- 
teristic of the genus Capra ; but IMr. Hodgson has found that 
they exist in the front feet of the majority of Himalayan 
goats.'^ lyir. Hodgson measured the intestines in two goats of 
the Diigu race, and he found that the proportional length of the 
great and small intestines differed considerably. In one of these 
goats the csecum was thirteen inches, and in the other no less 
than thirtynnz inches in length I 



• r> ' rEsiKTO,' toin. i. p. 406. Mr. 
(Jlark liiso rcfora to difforcDces in the 

Ckmlon states tbat 
in the Nubian ruci- tli<- .sriutum is divided 
int't twii lolirs; !iii<l Mr. Clark L'ivi H n 
ludicruiu prouf of tlm fact, fur bo saw 
in tbe Maritius a male goat of the 
Muscat brt-rd ])urchased at n hi§^ price 
for a iVtnalo in full milk. Thcso 
dili'eroncus in the scrutum arc probably 



not due to descent from distinct Kf>pcii'«; 
fur Mr. Chirk stutoh thut tlii» part varies 
much in form. 

Mr. Clark, ' Annals and Mug. of 
Nnt. Mist,' ToL ii. (2nd series), 1848, p. 
•ML 

^ Deemarart, ' Enoyolop. M^tbod. 

Mnniniiilogie,' p. 480. 

"•2 ' Journal of Asiatic Sf>c. of Bengal,' 
vol. xvi., 1847, pp. 1020, 1025. 
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CHAPTER IV. 

DOMESTIC BABBITS. 

OOMBHTO BABBITS mSGBmOD VBOM TOM OOHOfON WILD BABBIT' — AWODENT D0MI8TI- 

CATIO\ — ANriKNT SELECTION — I.AR<^E LOr-EABEP nAimiTS — VAUIOCS BREEDS 
— FUCTUATINO CHAHA(TKRS — OBIGIX OF THE UDIALAVAN TiREED — CUIllOUS 
CASE or ISHEfilTANCE — FEKAL. KABBm IN JAMAICA AND THE FAI.KLAND ISLANDS — 
POBTO SAIITO RBAL KABBm OOmiLOOIOAIt OHABACmS — SKULL — SKUiiL OF 
HALF-UyV BABHITS — VABIATTOXS TX THE SKOX AXALOOOrS TO UIFFEKKNCE8 IH 
DIFFEKENT .srEf'IES OF HARES — VEBTEBU.i; — STERMTJI — SCAPILA — KEFKCTS 
OF USB AND DISUSE ON THE PBOtX>BTION8 OF THE LIMBS AND BODY — CAPACITY OF 
THE SKULL AMD BED€CBD BBB 09 THE BBAIN — VDIOIABT OS THE HODITICATIONS 

OF ooimmiAntD babbtk. 

All naturalists, with^ as &r as I know, a single exception, 
believe that the seyeial domestic breeds of the rabbit are de- 
scended from the common wild species; I shall therefore describe 
them more car^nlly than in the previous cases. Professor 
Gtenrais^ states "that the true wild rabbit is smaller than the 
domestic; its proportions are not absolutely the same; its tail 
is smaller ; its ears are shorter and more thickly clothed with 
hair; and these character^ without speaking of colour, are so 
many indications opposed to the opinion whicli unites these 
animals under the same specific denomination.*' Few natu- 
ralists will agree with this author that such slight differences 
are sufficient to separate as distinct species the wild and domestic 
rabbit How extraordinary it would be> if close confinement, 
perfect tameness, unnatmil food, and careful breeding, all 
prolonged during many generations, liad not produced at least 
some etYect! The t^inie r5il)bit has boon domesticated from an 
ancient i)eno<L Confucius ranges riibbits among animals worthy 
to \ie sacrifioed to the gods, and, as ho [iroscribes their multipli- 
oatiou, they wore probably at this oarly period domostioutod in 
Ciiina, They are mentioned by several of the classical writei-s. 

> H. P. QemoB, * Hivl. Nat dus IfammiArai,' torn. L, 1854, p. 288. 
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In 1631 Gervalse Markham writes, « Yoa shall not, aa in other 
cattell, looke to their shape, hut to their lichnesse, onely elect 

your buckes, the largest and goodlieert conies you can get; 
and for the richnesse of tlie skin, that is accounted the 
richest which hath the eqnallest mixture of bhicke and wliite 
hairc together, yet the bhicke rather shadowinir the white; the 

furre should be thicke. deepe, «iiiuoth, and cjhiuiug ; 

they are of body mucli fatter and hirger, and, when anotlier 
skin is worth two or three pence, they are worth two shillings." 
From this full description we see tliat silver-grey rabbits existed 
in England at this period ; and, what is far more iin}x)rtant, we 
see that the breeding or selection of rabbits was then carefully 
attended to. " Aldrovandi, in 1637, describes, on the authority 
of several old writers (as Scaliger, in 1507), rabbits of variooa 
colours, some " like a hare," and he adds that P. Valerianns 
(who died a very old man in 1558) saw at Verona rabbita four 
times bigger than onrs.' 

From the feict of the rabbit having been domesticated at an 
ancient period, we must look to the northern hemisphere of the 
Old World, and to the warmer temperate regions alone^ for 
the aborigmal parent-form ; for the rabbit cannot live without 
protection in countries as cold as Sweden, and, though it has 
run wild in the tropical island of Jamaica, it has never greatly 
multiplied there^ It now exists, and has long existed, in the 
w anner temperate parts of Europe, for fossil remains have been 
found in several countries.* The domestic ral)bit readily becomes 
feral in these same countries, and when vai iously coloured khids 
are turned out they generuily revert to the ordinary grey 
colour.* The wild rabbits, if taken young, can be domesticatetl, 
though the process is generally very troublesome.* The various 



' U. Aldrovandi, * De Quxidrupedibus 
digiUitia,' 1637, p. 888. For Oonftaoina 
and G. Rlarkhum. f^cc a vnllcr who 
has btuilitil tho subject, in ' Cottage 
Qardener,' Jhu. 22ud, 18(il, p. 250. 

* Ovtca, ' British Fnnl Mmnmnlii.* p. 
212. 

* Borh^t^^^iu, ' Nnturgew-li, Dout-cli- 
landA.' 1801, b. i. p. 1133. 1 liuve 
raoeiTcd abnilur afioounte inth respect 
to England and Scotland* 



» •Pigeons and liabbitii,' by E. 8. 
Ddamer, 1854, p. 188. Sir J. Sebright 

('<)!. (ivations on Instinct,' 183G, p. 
lU) .sj>caks most strongly on the diffi- 
culty. But Qiia ditHcuIty is not iu- 
varUble, as I have Rceivod twoaooonnta 
of perfect succojis in t-tmiiiLr ami breed- 
ing Irum tbe wild ntbbit. See nl^t Dr. 
P. Broca, ia ' Journal de la Physiologie,' 
ton. ii. p. 988. 



Digitized by Googl 



Chap. IV. 



TE£I& VABUTION. 



105 



domestic races are often crossed, and are believed to be per- 
fectly fertile together, and a perfect gradation cuu be shown to 
exist from the largest domestic kinds, having enormously deve- 
loped ears, to tlie common wild kind. The parent-form must 
have been a burrowing aninml, a hnliit not common, as far as I 
can discover, to any other species in the large genus Lepus. Only 
one wild species is known with certainty to exist in Europe ; but 
the rabbit (if it be a true rabbit) from Mount Sinai, and likewise 
that from Algeria, present slight differences; and these forms have 
been considered by some authors as specifically distinct.'* But such 
slight dififerenceB would aid us little in explaiuing the more con- 
siderable differences characteristic of the sereral domestic races. 
If the latter are the descendants of two or more closely allied 
stpecies^ all, exciting the common rabbit, hare been eztenni*> 
nated in a wild state ; and this is yery improbable, seeing with 
what pertinadty this animal holds its ground. From these 
seyeral reasons we may infer with safety that all the domestic 
breeds are the descendants of the common wfld species. But 
from what we hear of the late marrellous success in rearing 
hybrids between the hare and rabbit,' it is possible, though not 
probable, from the great difficulty in making the first cross, that 
some of the larger races, which are coloured like the haro, may 
have been mo^liiied by crosses with this animal. Nevertheless, 
the chief dilVerences in the skeletons of the several domestic 
breeds cannot, as we shall presently see, have been derived from 
a cross with the hare. 

There are many breeds which transmit their characters more 
or less truly. Every one has seen the enormous lop-eared 
rabbitjs exhibited at our shows ; various allied sulvbreeds are 
reared ou the Continent, such as the so-called Andalusian, w hich 
is said to have a large head with a round forehead, and to attain 
a greater size than any other kind; another large Paris breed 
is named the Eouennais, and has a square head ; the so-called 
Patagonian rabbit has remarkably short ears and a large 
round head. Although I have not seen aU these breeds^ I feel 
some doubt about there being any marked difference in the 

'> Cicrvais, ' Uist. Nat. dee Mammi- moir ou iliis subject in Brown-Seqoard's 
fo«e,' torn. i. p. 292. ' Joam. de. Fbys./ vol. iL p. 307. 

' &0 Dr. F. Brooa*s intemrting nw* 
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shape of their sknUs.' English lop-eared rabbits often weigh 
8 lbs. or 10 lbs., and one has been exhibited weighing 18 lbs. ; 
whereas a fiill-gized wild rabbit weighs only about 3^11^. The 
head or hIvuU in all ilm large lop-eared rabbits examined by 
me is much longer relatively to its breadth than in the wild 
rabbit. Many of them have loose transverse folds of skin or 
dewlaps beneath the throat, which can be j)ullt'd out so tis to 
reach nearly to the ends of the jaws. Tiuur ears are pro- 
digiously developed, and hang down on oach side of their 
faces. A rabbit has l>eeu exhibited with its two cars, measured 
from the tip of one to the tip of the other, 22 inches in length, 
and each ear was f); inches in breadth. In a common wild 
rabbit 1 found that the length of the two ears, from tip to tip, 
was 7 > inches, and the breadth only 1| inch. The great weight 
of the body in the larger rabbits, and the immense development 
of their ears, are the qualities which win prizes, and have been 
careinlly selected. 

The haie-colonred, or, as it is sometimes called, the Belgian 
rabbity differs in nothing except colour from the other large 
breeds ; hot Mr. J. Toung, of Southampton, a great breeder of 
this kind, infiorms me that the females^ in all the spedmens exap 
mined by him, had only six mammas ; and this certamly was the 
case with two females which came into my possession. Mr. K P. 
Brent, however, assures me that the number is rariaUe with 
other domestic rabbits. The -common wild rabbit always has 
ten mammae. The Angora rabbit is remarkable from the length 
and lineuess of its fur, which even on the soles of the feet is of 
considerable length. This breed is the only one which diflere 
in its mentiil qualities, for it is Siiid to be much more sociable 
than other rabbits, and the male shows no wisli to destroy it^ 
young.* Two live ral)liits were brought to nie from IMoscow, 
of about the size of the wikl si>ecies, but with long soft fur, 
different from that of the Angora, Th^se Moscow rabbits 
had pink eyes and were snow-white, excepting the ears, two 
spots near the nose, the upper and under surface of the tail, and 
the hinder tarsi, which were bhMikish^hrown. In short, they were 

* They are brieliy Uesaribed in the • 'JouriuU of Horticulture.' iSGLp. 
* Jonniid of Ubrticnltave,' Mfty liU, im, 880. 
p. loa 
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coloured nearly like the so-called Himalayan rabbits, presently 
to be described, and differed from th(^m only in the character 
of their fur. Then^ are two other breeds which come true 
to colour, but diflVr in no other respect, namely silver-greys 
and chinchillas. LiistLy, the Nicard or Dutch rabbit may be 
mentioned, wliich vaiies in colour, and is reniiirkable from its 
small size, some specimens weighing only 1^ lb.; rabbits of 
this hvoed make excellent muses for other and more delicate 
kinds.^^ 

Certain characters are remarkably fluctuating, or are yery 
ieeblj transmitted by domestic rabbits: thus, one breeder 
tells me that with the smaller kinds he has hardly erer 
raised a whole litter of the same oolonr: with the large lop- 
eared breeds " it is impossible," says a great judge," "to breed 
tme to colour, but by judicious crossing a great deal may be 
done towards it The &ncier should know how his does are 
bred, that is, the colour of their parents.*' Nevertheless, certain 
colours, as we shall presently 800, are transmitted truly. The 
dewlap is not strictly inherited. Lop-eared rabbits, with their 
ears hanging flat down on each side of the face, do not transmit 
this character at all truly. 31r. Delaraer remarks that, "with 
fancy rabbits, when both the parents are perfectly formed, have 
model cars, and arc handsomely marked, their progeny do not 
invariaijjy turn out the same." When one parent, or oyon both, 
are oar-laps, that is, have tlicir ears sticking out at right angles, 
or when one parent or both arc half-lops, that is, have only one 
ear dependent, there is nearly as good a chance of the progeny 
having both ears full-lop, as if both parents had been thus cha- 
racterized. But I am informed, if both parents have upright 
ears, there is hardly a chance of a full-lop. In some half-lops 
the ear that hangs down is broader and longer than the upright 
ear ; so that we have the unusual case of a want of symmetry 
on tiie two sides. This difference in the position and siw of the 
two ears probably indicates that the lopping of the ear results 

»" • Journal of Hiorfcioidtlire.' May p. 141; also 'Poultry Clmni. 1..' vol, 

28tl). 1801 . p. '109. it. p. 409, and (litt.. for 18o4. p. :m. 

" 'Jouruiil «)t llortiouUure,' iSUl, p. Dulumer, ' Figeonb aiul Rabbits,' 

327. >VtUi rut>pc< t to the east, w» |k 196. also * Jnamal of Horti- 

Ticlaiiier on * Pigeoasand Bablrits,* 1854, onltiut'.* 18B1, p. 37S. 
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Fig. 5. — Hulf-lop Kabbit. (.(."opli-J from K, S. l>i laiiicr'i work.) 



from its p^reat length and weight, favoured no doubt by the 
weakness of the muscles consequent on disuse. Anderson 
mentions a breed having only a single ear; and Professor 
Gervais another breed which is destitute of ears. 

The origin of the Himalayan breed (sometimes called Cliinese, 
or Polish, or Russian) is so curious, both in itself, and as throw- 
ing some light on the complex laws of inheritance, that it is 
worth giving in detail. These pretty rabbits are white, except 
their ears, nose, all four feet, and the upper side of tail, which 
are all brownish-black ; but as they have red eyes, they may 
be considered as albinoes. I have received several accounts of their 
breeding perfectly true. From their symmetrical marks, they 
were at first ranked as specifically distinct, and were provi- 
sionally named L. jngripes.^* Some good observers thought that 
they could detect a dift'erence in their iiabits, and stoutly main- 
tained that they formed a new species. Their origin is now well 
known. A writer, in 1857,'^ stated that he had produced Hima- 
layan rabbits in the following manner. But it is first necessary 
briefly to describe two other breeds: silver-greys or silver- 
sprigs generally have black heads and legs, and their fine grey 
fur is mterspersed with numerous black and white long hairs. 

* An Account of tho dittcTcut KinJa " * Prnc. Zoolog. Soc.,' Juno 23rd, 
of 8hi-('i> in the Russian Dominions,* 18r»7, p. 1.51). 

1704, p. 39. >* ' Cottage Gardener," 1857, p. 141. 
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They breed perfectly tnu\ and have Ions; been kept in warrens. 
When they escaj)!' and cross with common rabbits, the product, 
as I hear from Mr. Wyrley Birch, of Wretliam Hall, ia not a 
mixture of the two colours, but about half take after the one 
parent, and the other half after the other parent. Seeoiitlly, 
chinchillas or tame silver-pvys (T will use the former name) 
have short, paler, mouse or slate-eoloured fur, interspei-sed with 
long, blackish, slate-coloured, and white hairs." These rabbits 
bree d perfectly true. Now, the writer above referred to bad a 
breed of chinchilhis which bad been crossed with the common 
black rabbit, and their offspring were either blacks or oliin- 
chillas. These latter were again crossed witb other chinchillas 
(which had also been crossed with silver-greys), and from this 
complicated cross Himalayan rabbits were raised. From these 
and other similar statements* Mr. Bartlett " was led to make a 
careM trial in the Zoological Gardens^ and be found that by 
simply crossing silver-greys with chinoliillas he could always 
produce some few Himalayans ; and the latter, notwithstandmg 
their sadden origin, if kept separate, bred perfectly inie. 

The Himalayans, when first bom, are quite white, and are 
then true albinoes; but in the course of a few months they 
gradually assume ^eii^ daris ears^ nose, feet, and tail. Occap 
sionally, however, as I am informed by Mr. W. A. Wooler and 
the liev. W. D. Fox, the younj; are bom of a very pale grey 
colour, and specimens of suck fur were sent mo by the former 
gentleman. The grey tint> however, disappears as the animal 
comes to maturity. So that with these Himalayans there 
is a tendency, strictly confined to early youth, to revert to the 
colour of the adult silver-grey j«irent-stock. Silver-greys and 
chinchillas, on tiie other hand, present a remarkable contrast 
in tlit'ir colour whilst quite youn;/, for they are bom perfectly 
black, but soon assume their cliuractcristic p^rey or silver tints. 
The same thing occurs with grey horses, which, as long as they 
are foals, are generally of a nearly black colour, but soon become 
grey, and get whiter and whiter as they grow older. Hence 
the usual nde is that Himalayans are bom white and afterwards 
become in certain parts of their bodies dark-coloured; whilst 

u * Jcmmal of Hortienltiire/ April V Mr, Bartlett, in ' Proc. Zoolog. S<jc.,' 
0th. 1861, Ik 85. 1861, p. 40. 
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silTer-greys are bom black and afterwards become sprinkled with 
white. Exceptions, howeTer, and of a directly opposite nature^ 
occasionallj occur in both cases. For yonng silver^reys are 
sometimes bom in vrarrens* as I hear ftom Mr. W. Birch, of a 
cream-cobiuv bat these yoong animals nltimately become black. 
The Himalayaos, on the other hand, sometimes produce, as is 
stated by an experienced amateur,^ a single blac^ yonng one 
in a litter; but such, before two months elapse, become per- 
fectly wliite. 

To sum up the wliole curious case: wild silvor-n^roys may 
be considert (1 us black rabbits which become ^'^rey at an early 
period of life. WHicn they are (Tossed with common i ali1)its, tlie 
oftspring are said not to liave bh-nded colouir?, but to take jifter 
either ]»arpnt ; and in this respect they resemble black and 
albino varieties of most (jnadnipeils, wliit'li often transmit tlieir 
colours in this same manner. When they are crossed witli 
chinchillas, that is, with a paler sub -variety, the youn«r are at 
first pure albinoes, but soon become dark-coloured iu certain parts 
of their bodies, and are then called Ilimalayans. The yonng 
Himalayans, howeyer, are sometimes at first either pale grey or 
completely black, in either case changing after a time to white. 
In a fiitare chapter I shall advance a large body of facts showing 
that, when two varieties are crossed both of which differ in colour 
from their parent-stock, there is a strong tendency in the yonng 
to revert to the aboriginal colour ; and what is yeiy remark* 
able, this reversion occasionally supervenes, not before birth, but 
during the growth of the animaL Hence, if it could be shown 
that silver-greys and chinchillas were the oiTspring of a cross 
between a black and olbino variety with the colours intimately 
blended — a su{^)Csition in itself not improbable, and supported 
bv the circumstance of silver-greys in warreus sometimes 
prodneinir creamy-white young, which ultimately become black 
— then all the ulx)ve ^Mven paradoxical facts on the changes of 
colour in silver-greys and iu their descendants the Ilimalayans 
would eoine under the law of reversion, supervening at different 
periods ol giuwth and in different degrees, either to the original 
blaek or to the original albino parent- variety, 

>' ' riionomrnon in Himalftyan Babbit^' in *Jonnua of Horticiiltare,' 1865, 

Jau. 27tb, p. 102. 
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It is, also, renaarkabie that Himalayaxis, tiiongh produced so 
suddenly, breed true. Bat as, whilst yonng, they are albinoes, 
the case &IIb under a very general rale; for albinism is well 
known to be strongly inherited, as with white mice and many 
other qnadrnpeds, and even with white flowers. Bnt why, it 
may be asked, do the ears, tail, noBe, and feet, and no other 
part of the body, revert to a blade colour ? This apparently 
depends on a law, which generally holds good, namely, that 
characters common to many species of a genus — and this, in 
fact, implies long inheritance in common from the ancient pro- 
genitor of the genus — are found to resist variation, or to reappear 
if lost, more persistently than the chamcters which are con- 
fined to th(^ separate species. Now, in the genus Lepus, a large 
majority of tlie sj)ecies have their ears and the upper surface of 
the tail tinted black ; but the persistence of these marks is best 
seen in those species which in winter become white: thus, in 
Scotland the L» variaiilia^* in its winter dress has a shade of 
colour on its nose, and the tips of its ears are black : in the L. 
tibetanus the cars arc black, the upper surface of the tail greyish- 
black, and the soles of the feet brown : in L. gladalis the winter 
fur is pore white, except the soles of the feet and the points of 
the ears. Eren in the Tariously-cobured fimcy rabbits we may 
often observe a tendency in these same parts to be more darkly 
tinted than the rest of the body. Thus, as it seems to me, the 
appearance of the sevenil coloured marks on the Himalayan 
rabbit, as it grows old, is rendered intelli^ble. I may add a 
nearly analogous case : fancy rabbits very often have a white 
star on their foreheads; and the common English hare, whilst 
young, generally has, as I have myself observed, a similar white 
star on its forehead. 

When variously coloured rabbits are set free in Europe, and 
are thus j)laced under their natural conditions, they geuerallv 
revert, to the aboriginal grey colour; this may be in part due 
to the tendency in all crossed animals, as lately observed, to 
revert to their [)riniordial state. l>ut this tendency does not 
always prevail ; thus silver-grey ral)l)its are ke[)t in warrens, and 
remain true though living almost in a state of nature ; but a 

" G . B. Wftterhouae, 'Natnnl History of MMnmBlia: Bodenti,* 18I6» pp. 52, 

GO, 105. 
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wanen must not be stocked irith botb silverigreyB and common 
xabbiis ; otherwise " in a few yean there will be none but common 
greys sonriTing.*** When rabbits ran wild in foreign oonntries 
under different conditions of life, they by no means always revert 
to their aboriginal colonr. In Jamaica the feral rabbits are 
described as slate-colonred, deeply tinted with sprinklings of 
white on the neck, on the shouldersy and on the back ; softening 
off to bine-white nnder the breast and belly.** *^ Bnt in this 
tropical island tlie conditions were not favourable to their in- 
crease, and tliey never spread widely; and, as I hear from Mr. R. 
Hill, owing to a great fire which occurred in \hc woucls, tlioy liave 
now become extinct. Rabbits during many yeai-s have run wikl 
in the Falkland Islands ; they are id)undant in certain parts, but 
do not spread extensively. I^lost of them are of the common 
grey colour ; a few, as I am informed by Admiral Suhvan, are 
hare-colourcd, and many are black, often with nearly symme- 
trical white murks on their faces. Hence, M. Lesson described 
the black variety as a distinct species, under the name of Lqnu 
magellanieus, but this, as I have elsewhere shown, is an error.* 
Within recent times the sealers have stocked some of the small 
outlying islets in the Falkland group with rabbits; and on 
Pebble Islet, as I hear from Admiral Sulivan, a large proportion 
are hare-coloured, w hereas on Babbit Islet a laige proportion are 
of a bluish colour which is not elsewhere seen. How the rabbits 
were coloured which were turned out on these islets is not known. 

The rabbits which have become feral on the island of Porto 
Santo^ near Madeiniy deserve a fuller account. In 1418 or 
1419, J. Gonzales Zarco® happened to have a female rabbit on 
board which had produced young during the voyage, and he turned 
them all out on the island. These animals soon increased so 



^ Dtlameron'FlgeontaiMlBabbiti,' 

p. lU. 

GcMso's ' Sojouru in Jamaica,' 1851, 
p. Hit as deacribecl an noellent 
observer, Mr. B. Hill. This is the only 

known case in whioh mbbits have 
become fetal in a hot coaniry. They 
can be kept, however, at Lcwiida (ase 

l.iviri^.st<iii(''s ' Tmvd.s.' p. 4()7\ In 
I»urtsor Iii'liii. us I iita infoimed by Mr. 
Blyth, thry brwd well. 



^ Darwin's • Journal of Researches,* 
p. 103 ; and ' Zoology of the Voyage of 
the Ikttgle : Mammalia,' p. 92. 

Kerr's 'Ck)Ueo&m of Voyages.' vol. 
ii. p. 177; p. 205 forCnda Mosto. Accoid- 
ing to a work puhlisliod in Lisbon 
in 1717, entitled 'Uistoria Insolana,' 
writen by a Jesuit, the rabbits wero 
turned oat in 1420. Some authors be- 
lieve that the island was disoomed in 
1413. 
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rapidly, that they became a nuisiince, and actually caused tlie 
abaiulonmpnt of the settlement. Thirty-seven years subse- 
quently, Cada M(jsto describes tlieui as innumerable ; nor is 
this surprisino;, as the island was not inhabited by any beast 
of prey or by any terrestrial mammal. We do not know the 
character of the mother-rabbit ; l»ut we have every reason to 
believe that it wtis the common domesticated kind. The Spanish 
peninsula, whence Zarco sailed, is known to have abounded 
with the common wild species at the most remote historical 
period. As these rabbits were taken on boaid for food, it is 
improbable that they should have been of any peculiar breed. 
That the breed was well domesticated is shown by the doe 
haviog littered during the voyage. Mr. Wollaston, at my 
request^ brought home two of these feral rabbits in spirits of 
wine; and, subsequently, Mr. W. Haywood sent to me three 
more spefsimens in brine, and two alira These seven specimens, 
though caught at different periods, closely resembled each other. 
They were full grown, as shown by the state of their bones. 
Although the oonditions of life in Porto Santo are evidently 
highly &Touzable to rabbits, as proved by their eztraoidinarily 
rapid increase, yet they differ conspicuously in their small size 
ih>m the wild English rabbit. Four English rabbits, measured 
from the incisors to the anus, varied between 17 and 17f 
inelies in length ; whilst two of the Porto Santo rabbits were 
only 14^ and 15 inches in length. But the decrease in size 
is best shown by weight; four wild English rabbits averaged 
3 lb. f) oz., whilst one of the Porto Santo rabbits, wliieh had lived 
for lour y<'ars in the Zoological Gardens, but had l^ecome tliin. 
weiglied only 1 lb. !> oz. A fairer test is afforded by the com- 
parison of the well-cleaned limb-bones of a P. Santo rabbit 
killed on the island with the same bones of a wild English rabbit 
of average size, and they differed in the proportion of rather 
less than five to nine. So that the Porto Santo rabbits have 
decreased nearly three inches in length, and almost half in 
' weight of body.^' The head has not decreased in length pro- 

Snmothing of the «une kind hM out tome rabbiis which mnltipUed pro- 
occurred on the islanfl of Lipni i, \Then\ digioualy, but, says Spnllaaaani, *le§ 
occordinp to Sjiftllftuznni (' Vnyn^e dans lapins do I'ile do Lipari sont plm 
les deux Siciles,' quoted by Godron sur petits quo ccnx qu'on fVure m 
l*Esptee, !». 864), a wwutrj f im n tarned dnmesticit^." 
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portionally with the body ; and the capacity of the hrom caae is, 
88 we shall hereafter see, singiilarly yariable. I prepared four 
skoUs, and these reeembled each other more closeLy than do 
generally the drolls of wild English rabbits; but the only 

diiference in structure which they presented was that the sapra- 
orbital processes of tlie frontal bones were narrower. 

In colour the Porto Santo rabbit differs considerably from the 
common rabbit ; tho upper surface is redder, and is rarely 
interspereed with any black or blnek-tipped hairs. The throat 
and certain parts of tlie und(»r surface, instead of being pure 
white, are generally pale grey or leaden colour. But the most 
remarkable diiVerence is in the ears and tail ; I have exa- 
mined many fresh English rabbits, and the largo coUeetion of 
skins in the lijritish Museum from yarious countries, and all have 
the upper surface of the tail and the tips of the ears clothed 
with blackish-grey far; and this is given in most works as one 
of the qiecific characters of the rabbit. Now in the seven Porto 
Santo rabbits the npper surface of the tail was reddish-brown, 
and the tips of the ears had no trace of the black edging. Bat 
here we meet with a singular ciitsnmstaace: in Jnne^ 1861, 
I examined two of these rabbits. recently sent to the Zoolo- 
gical Gardens, and their tails and ears were ooloored as jost 
described ; but when one of their dead bodies was sent to me in 
Febmary, 1865, the ears were plainly edged, and the npper 
surface of the tail was covered, with Madrish-grey fur, and the 
whole body was much less red ; so that under the English dimate 
this individual rabbit had recovered the proper colour of its fur 
in rather less than four years ! 

The two little Porto Santo rabbits, whilst alive in the Zoo- 
logical Gardens, had a remarkably different appearance from 
the common kind. They were extraordinarily wild and active, 
so that many persons exclaimed on seeing them that they were 
more like large rats than rabbits. They were nocturnal to 
an nnnsual degree in their liabits, and their wildness was never 
in the least subdued ; so that the superintendent, Mr. Bartlett, 
assured me that he had never bad a wilder animal under his 
charge. This is a singidar fact, considering that they are de- 
scended from a domesticated breed ; I was so much surprised at 
it, that I requested Mr. Haywood to make inquiries on the spot^ 
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whether they were much hunted by the inhabitants, or penecuted 
by hawks, or cats^ or other animals ; but this is not the case, and 
no cause can be a^si^niod for their wildness. They live on the 
central, ln<];}ier rocky land and near t^e teapclifis, and, being 
exceedingly shy and timid, seldom a^»ear m the lower and 
cultiTated districts. They are said to produce from four to six 
young at a birth, and their breeding season is in July and 
Augast Lastly, and this is a highly remarkable fact, Mr. 
Bardett could never succeed in getting these two rabbits, which 
were both males, to associate or breed with the females of several 
breeds which were repeatedly placed with them. 

If the history of these Porto Santo rabbits had not been 
known, most naturalists, on observing their much reduced 
size, their reddish colour above and grey beneath, with ucither 
tail nor ears tipped with bhick, ^v()uld have ranked them 
as a distinct species. They would have been strongly 
confirmed in this view by seeing them alive in the Zoological 
Gardens, and hearing that they refused to couple with otlier 
rabbits. Yet tliis rabbit, which there can be little doubt would 
thus havo Itoen ranked as a distinct species, has certainly ori- 
ginated since the year 1420. Finally, from the three cases of 
the rabbits which have run wild in Porto &uito, Jamaica, and 
the Falkland Islands, we see that these animals do not, under 
new conditions of life^ revert to or retain their aboriginal chap 
racter, as is BO generally asserted to be the esse by most 
authors. 

Osteological Cfmracters. 

When we remember, on the one hand, how frequently it is 
stated that important parts of the stmctaie never vary ; and, on 
the other hand, on what small difiiarences in the skeleton, fossil 
species have often been fomided, the variability of the skull 
and of some other bones in the domesticated rabbit well deserves 
attention. It must not be supposed that the more important 
differences immediately to be described strictly characterise 
any one breed ; all that can be said is, that they are generally 
present in certain breeds. We should bear in mind tliat selec- 
tion has not been applied to fix any character in the skeleton, 
and that the animals have not had to sup^x}rt themselves under 
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uniform habits of life. We cannot aoommt for most of the 

diftci euces in the skeleton ; but we shall see that the increased 
size of tlie body, due to careful nurture and continued soler-tion, 
has affected the head in a particular uiaiiiier. Even the eloii^^ution 
and loppin?^ of the ears have influenced in a small dec^ree the (< n-ia 
of iho w liole skull. The want of exercise has apparently modified 
the proportional length of the limbs in comparison with the body. 

As a Btendazd of oompariBon, I prepared alnlotans of two wild nblrits 
from Kent, one from tiie Shetlnid DBlaods^aiid one from Antrim in Iielaiid. 

As all the bones in these fbor qMcimens from such diBAut localities 
closely resembled each other, presonting Bcnrooly nny appreria1>l(' difTer- 
ence, it may be concluded that the bones of the wild rabbit are generally 
uniform in cliaracter. 

SSndL—l haTe oaiefoUy CTamiTwd aknUe of ten laige lop-eared hney 
nbbiti, and of five oommon domeefcie labfaitB, whiofa latter differ from the 
lop-earod only in not having such larpe bodies or ears, yet both lai^er 
than in the wild rabViit. First for tlio ten lop-eared rabbits : in all these 
the skull is remarkably eloiiL'ated in comparison with its lireadth. In 
a wild rabbit the lengtli vvjus 310 inches, in a large fancy mbbit 4 30; 
whilst the bieadth of the daniun enclosing the brain was in both afanoat 
eiactly the same. Erea by talcing as the standard of campariMo the 
widest part of the zygomatic arch, the aknlls of tho lop-caied are projwr- 
tionally to their breadth three-quarters of an inch too loop. The depth of 
the head has increased alniDst in the same proportion with the lenprth ; 
it is the breadth alone which hus not increased. The parietal and occipital 
bones enclosing the brain are less aiohed« both in a longitudinal and 
transverse line, than in the wild rabbit, so that the shape of the craninm 
JB somewhat different. The snrfiAoe iB loogher, lees cleanly scolptozed, 
and the linos of sutures are more prominent. 

Althoui^'^h the skulls of the largo lop-eared rabbits in comparison with 
those of the wild rabbit are much elongated relatively to their breadth, yet, 
relatively to the size of body, they axe ftr from elongated. The lop-earod 
rabbits which I oramined were, though not fiit» mora than twice as heavy 
as the wild specimens; but tho skull was very far from l)cing twice as long. 
Even if we take the fairer standard of the length of body , from the nose to 
the anus, tho skull is not on an average as long as it ought to be by a third 
of an inch. In the .small feral P. Santo rabbit, on the other hand, the head 
relatively to the length of body is abont a quarter of an inch too long. 

This elongation of the shall relatively to its breadth, I find a nniversal 
character, not only with the large lop-eared rabbits, hat in all the artificial 
breeds ; as is well seen in tho skull of the Anpora. I was at first much 
surprised at the fact, and could not imagine why domestication shoukl 
produce this uniform result; but tlie exi)lanation seems to lie in the 
circnmstance that daring a nnmber of generations the artificial races 
hare been closely confined, and have had little occasion to ezmt either 
their senses, or intellect, or volontsry mnsdes ; oooaeqaently the brain, ab 
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we KhftU presently more fully see, has not increased relatively with the 
size of Iwdy. As the brain lias not increased, the bony case enclosing 
it has not increased, and this has evidently afi'octcd through correlation 
the breadth of the entire skull from end to end. 




Fig. 7.-SkaU of large Lop-e«rcd lUbbit, 
uf natural tsice. 



In all the skulls of the large lojveared rabbits, the supra-orbital plates 
or processes of the frontal bones are much broader than in the wild rabbit, * 
and they generally project more upwards. In the zygomatic arch the 
posterior or projecting point of the malar-bone is broader and blunter; 
and in the specimen, fig. 8, it is so in a remarkable degree. This point 
approaches nearer to the auditory meatus than in the wild rabbit, as may 
be best seen in fig. 8 ; but this circumstance mainly depends on the changed 
direction of the meatus. The inter-parietal bone (see fig. 9) differs much in 
shape in the several skulls ; generally it is more oval, or has a greater width 
in the hnc of the longitudinal axis of the skull, than in the wild rabbit. The 
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posterior mft^giil erf "the Sfjnare rained platform of the o('cij>nt, instead 
of being tmneaied, or piojectiiig slightly as in the wild rabi .it, is in most 

lop-cared rahhits pointed, as in fig. 9, C. 
The puiuiiiikjtoids relatively to the size 
of the skull are generally much thicker 
than in the wild cablnl 
The oodpital foramen (fig. 10) jneeentB 
some remarkable differences: in the 
wild rabbit, the lower edge between the 
condyles is considerably and almost 
angularly hollowed out, and the upper 
edge 18 deeply and equftrelj notched; 
hence the longitudinal axis exceeds the 
transverse axis. In tlie skulls of the 
lop-eared rabbits the transverse axis 
exceeds the longitudinal; for in none 
. . . . of these skulls was the lower odire b©- 

proji^ctlng end of the malar bone *Bd the twoen toe OGOdylee fiO deeply boUoiPed 

nuditorv m- itu^: of n.uiini siw . V\>\»^T ovAi Ul fiw of them there VBS BO Uppot 

^JSS^^^^'Si^iiMr ^ ^ ^'''''^ ^^'^^'^ ""'^^ ^ ^''''''^ 

of the notcli, and in two aione it was well 
develo|w| . The.sc differences in the shape of the foramen are remarkable, 
consideimg timt it gives passage to so important a structure as the spinal 

nmnow, though appazently the 
outline of the latter is not affected 
by the shape of the passage. 

In all the skulls of the large 
lop-carcd rabbits, the bony au- 
ditory meatus is couspicuoasly 
larger than in the irild rabbit 
In a skull 4*3 inohea in lengthy 
and wliich barely exceeded in 
breadth the skull of a wild rabbit 
(which w.'is 315 inches in length), 
the longer diameter of the meatus was exactly twice as great. The orifice 
u more compressed, and its margm on the side nearest the akull stands tip 
A B higher than the outer side. The 

> whole meatus is directed more 

' ■ forwards. As in broedinj: lop- 

cart d raljbits the leugth of the 
ears, and their consequent lop- 
ping and lying flat on the &ce, 
are thechief points of eouseUenoe, 
there can hardly be a doubt that 
the prcat change in the size, 
form, and direction of the bony meatus, relatively to tlii.s same part in 
the wild rabbit, is due to the continued selection of individuals having 
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Fig. IVKWrior end of ikon, of mtoiol d», diowlnf 

thp lnt*r-parirtiil U,n<\ A. Wild Rabbit B. Ffiral 
Kobbit from inland of F. Santo, near Madeira. 
CL LweB LoiHCaifd RaUUt. 





Fig. 10.— Occipital Foramca, of natural ttite, In— 
A. WIM Babbit; & Lwrb Lop^tfed BMtM. 



» Wateihouve. 'Xat. Hist. MamiHaliii; vol. ii. p. 3tt. 
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larger and larger ears. The influence of the external ear on the l>ony 
meatus is well shown in the skulls (I liave examined three) of half-lops 
(see fig. 5), in which one car stands upright, and the other and longer 
ear hangs down ; for in these skulls there was a plain diflFerence in the form 
and direction of the bony meatus on tlie two sides. But it is a much more 
interesting fact, that tlie changed direction and increased size of the bony 
meatus have slightly affected on the same side the structure of the whole 
skull. I here give a drawing of tho skull of a iialf-lop; and it may bo 
observed that the suture between 
the parietal and frontal bones does 
not run strictly at right angles 
to the longitudinal axis of tho 
Bkull; the left frontal bone pro- 
jects beyond the right one; both 
the posterior and anterior margins 
of the left zygomatic arch on the 
side of the lopping car stand a 
little in advance of the correspond- 
ing bones on the opposite side. 
Even tlie lower jaw is affected, and 
the condyles are not quite sym- 
metrical, that on the left standing 
a little in advance of tliat on the 
right. This seems to mo a remark- 
able case of correlation of growth. 
Who would have surmised that by 
keeping an animal during many 
generations under confinement, and 
so leading to the disuse of the 
muscles of the ears, and by con- 
tinually selecting individuals vcith 
the longest and largest ears, ho 
would thus indirectly have affected 
almost every suture in tho skull 
and the form of tho lower jaw ! 

In the large lop-eared rabbits 
the only difference in the lower 
jaw, in comparison with that of tho 
wild rabbit, is that the jxjsterior 
margin of the ascending ramus is 
broader and more inflected. The 
teeth in neither jaw present any 
difference, except that the small 

incisors, beneath the largo ones, are proportionally a little longer. The 
molar teeth liave increased in size proportionally with the increased width 
of the skull, measured across tho zygomatic arch, and not proportionally 
with its increased length. Tho imier line of tho sockets of the molar teeth 
in the upper jaw of the wild n\bbit forms a jxjrfectly straight line ; but iu 




Fig. ll.-fikull. of nutural of HalMop Knbhit, 
•bowing Uic dlRV'tfiit (linttldii or the auditory 
incuta<i on the two sidcfl, and the const^uent gi>- 
neral diatortion of tbe »kull. I'htt left ear of th« 
animal (or right side of figure) lopped fomanJs. 
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some of the largest sknllg of the lop-eaied this line was plainly bowed 
inwards. In one specmMm there was an additional molar tooth on each 
side of the upper jaw, between the molars and premolars ; but these two 
teeth did not correRpoiKl in size ; and as no rodent has seven molars, this 

is merely a monstroRity, though a cnrions one. 

The five otlicr skulls of common domestic rabbits, some of which 
aiqpioach in size the aboTe^described huigest skolls, whilst the otfaexa 
exeeed but litUe those of the wild zabbit, are only worth notice as presenting 

a perfect gradatfottin nil the above- Kpocificd differences between the skulls 
of the largest lop-eared and v, ild rnliUits. In all, however, the supm-orl utal 
plates are rather larger, and in all the auditory meatus is larpirr, in cou- 
formity with the increased size of the external cars, than in the wild rabbit. 
The bwer notch in the occipital foramen in some was not so dmp as in tiie 
wild, but in all fiTC skulls the airier notch was well developed. 

The sknll of the Jnyora rabbit, like the latter five skulls, is intermediate 
in general proportions, an<l in most other cliarneters, l)etween those of the 
largest lop-eared and wild rabbitii. It presents only one singular character : 
though considerably longer tliau the skull of the wild, the breadth measured 
within the posterior snprarorbital fissoies is nearly a third less than in the 
wild. The skulls of the t&ver-grey, and cAfiiMtfla and Himakiffan labbits 
are more elongated than in the wild, with bnmder sapraKHrbital plates, 
but difler little in any other respect, excepting that the upper and lower 
notches of the occipital foramen are not so deop or so we!! developed. The 
skull of the Moscow rabbit scarcely differs in any respect from that of the 
wild rabint In the Porto Santo feral rabbits the snpnHnfaltal plates are 
generally narrower and more pointed than in our wild rabbita. 

As some of the largest lop-eared rabbits of which I prqMoed skeletons 
were coloured almost like hares, and as tlu se latter animals and raltbits 
have, ns it i'^ nf!irmed,lx< n reeeutly crossed in France, it might be tlioiight 
that some of tlie above-described characters had been derived from a cross 
at a remote period with tlie hare. Ckmeequently I examined skulls of the 
hare, but no light could thus be thrown on the peculiarities of the dcuUa 
of the larger rabbits. It is, however, an interesting fact, as illustrating 
the law that varieties of one species often assume the characters of other 
species of the same genus, that I found, on eomiinring tl)e skulls of ten 
species of hares in the British Museum, that tiiey differeil from each other 
chiefly in the very same points in which domestic rabbits vary,— namely, in 
general proportions, in the Ibnn and size of the snbm-orbital plates, in 
the form of the free end of the malar bone, and in the line of suture 
separating the occipital and frontal l)ones. Moreover two eminently variable 
characters in the domestie, rabbit, namely, the outline of the occipital 
foramen and the shape of the " raised platform " of the occiput, were 
likewise variable in two instances in tlie same species of hare. 

VtrMtrce.—The number is muform in all the sikeletons which I have 
examined, with two exoeptionB, namely, in one of the small feral Porlo Santo 
rabltits and in one of the largest lop-cared kinds ; both of these hful as 
usual seven cervical, twelve dorsal with ribs, but, instead of seven lumbar, 
loth had eight lumbar vertebrse. This is remarkable, as Gervais gives 
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FlR. 12.— Atl.i* Virt. bnr, nfiutunil ; 
inferior surface viewed obliquely. 
Upper flgon, WM lUbUt Lower 
fiKurr. Hare-oulourrd, Urgf, Ix»p-eart'd 
lUbbit. a, aupra-median, atUntold 
pnow; A, lofkMnedlan : 



seven as the number tor tlie whole genus Lepus. The caudjil verttibrso 
apparently differ by two or three, but I did not attend to them, and tliey 
are diffiealt to count witli eertainty. 

In the first oerriiial Tertefam, or atlas, the anterior margm of the 
neural arch varies a little in wild specimens, 
beinp: either nearly smooth, or furnished 
with a small snpra-medinn atlantoid pro- 
cess; I have figured a sijecimen with the 
largest process (a) which I ha^e seen; bat 
it viQ be observed how inferior this is in 
size and different in shape to that in a 
l!ir<re lop-can ■( I nibbit. In the latter, the 
iufra-mcdiau process (b) is also proix)rt ion- 
ally much thicker and longer. The alo arc 
a litUe sqnaier in oatline. 

T7iirdcervicalverUbraj—lii the wild rabbit 
(fig. 13, A a) this vertebra, viewed on the 
inferior surface, has a tninsverse {trocess, 
which is directed obliiiiuly backwards, and 
consists of a single pointed bur ; jn the fourth 
vertebra this prooees is slightly forked in 
the middle. In the larige lop-eared rabbits 
this process (b «) is forked in the third ver- 
tebra, as in the fonrtli of the wild rabbit 
But the tliinl ft rvical vertebne of tlie wild and lop-eared (a h, b /') rabbits 
differ more coii.spicuously when their anterior articular sui'facea are com- 
pared ; for the extremities of the 
antero-donal processes in the 
wild rabbit are tamfHj ronnded, 
whilst in the lop-eared they are 
trifid, with a deep central pit. 
The canal for the spinal marrow 
in the lop-eared (b i) is more 
elongated in a transverse direo- 
tbn in the wild rabbit; 
and t1:' passages for tbo arteries 
are of a slightly diticrent shape. 
These several differences in tliis 
vertebra seem to me well de- 
serving attention. 

Fini dontU v» r/'^^nr. — Its 
neoral spine varies in length in 
the wild rabbit ; l^einp; sometimes 
very short, but generally more than half as long au tliat of the second 
dorsal ; but I have seen it in two large lop-eand rabbits three-foorths 
of the length of that of the second dorsal Tertebia. 

Ninth and tentik donal vertebra— Jn the wild rabbit the neural spine of 
the ninth vertebra is jnst perceptibly thicker than that of the eighth ; and 




B 
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FIf?. 13.— Third Cer\iciil Vtru l ni, i>f natural aiae, 
of— A. Wild lUbMii a. iiare<oloond. large. 
Lop-eand BaMlH. «, «, tnlMor idrihee; 
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Hg. H.— Itonwl Vcrtfbrtt', fr tn sixth to U-nth indunlve, of 
ortural iiw, rievtd lutenUy, A. Wild lUbbiW 
B. huft, Ban-cdlnu«d, m oUkd Spuilib BalMt. * 



tli0 noQxal spliis of the tenth is plainly thidrar and aborter than thosa 
of all the anterior wbebm. In fba laige lop-eaied zabbita the neural 

spines of the tenth, 
ninth, eighth, and even 
in a slight degree thnt 
of the seventh vertebra, 
are very much thicker, 
and d aamewbat dif- 
temiA pliapt?, in compa- 
rison tlioso of the 
wild rabbit, iio tliat 
this part of the verte- 
bral oolnmn diffiais con- 
B akiosablj in appeajrance 
firom the same part in 
the wild rabbit, and 
eloeely n^sembles in an 
interesting manner these 
eame Tertebm in aome 
apedeaof haiea. In the 
Angora, Chinchilla, and 
Himftlfiynn mMiitp. the nonrnl spines of the eiplitli and ninth vprtfV>rn5 are 
in a i^li^'lit degree thicker tliim in tlio wild. On tlie other lumd, in one of 
the feral Forto Santo rabbits, which in most of it>i characters deviates in on 
exactly opposite maunor to what file large lop-eared laibhitB do firam the 
oommon ^d rabbit, the nenral qnnea d the ninth and tenth Tertebne 
were not nt all larger than those of the several anterior vertebm, Jn^fiua 
same Porto Stinto specimen there was no tmce in the ninth vertebra of the 
anterior hitorul proccFses (see \vtK)d('iit 1 H, which are plainly developed in 
all Jiritish wild rabbits, and still more pUmiy developed in the large lop- 
efured labbitB. In a half-irild labbit from Sandon Park,^ a homal spine 
was moderately well developed on the imder aide of the twelfth donal 
▼i^rtebra, and I have Been this in no other Rpecimett. 

T.iiinhir verttbrcE. — I have stated that in two rnses then^ were eight 
instead of seven lumbar vertebnc. The third hinibar vertelmi in one 
skeleton of a wild British rabbit, and iu one of the Porto Santo feral rabbits, 
had ft haemal spine ; whilst in four skeletons of large lop-<^red rabbits, 
and in the Himali^aii rabbity fiiia Bame Terfcebra had a well^derelaped 
hSBmal spine. 

Pelvis. — In four wild Bpecimens this bone was almost iibsolutely iden- 
tical in shape ; but in several domesticated breeds shades of difi^rencea 



* These rabbits have ran wild fat 

a considerable time in Geadon Park, 
and in otlicr places in Stafford-hire and 
SliTopiihire. They origiimted, aa I have 
been infcnned by the gamekeeper, from 
VBzionHly-colonred domestic rabbits 
which had been turoed out. Tbey vary 



in eolmir; bat many ere Bymmekriodly 

coloured, being white with a gtrenk 
nlt'iif]; the *<pme, und with the cars niid 
fertatn murks ubout the hcud uf a 
bUckiBh-groy tint They have rather 
longer bodies than oommon rabbits. 
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ooald bd dfetingniBlwil. In the laige bp-eafod labbitB the whole upper 

port of the ilium is straigliter, or less splaytnl outwurds, than in the wild 
rabbit; and tlio tulx>rosity on tlic inner lip of the anterior and u^ier port 
of tlie ilium is pro))ortionrt]Iy more prominent. 

fitem urn. — The posterior end of the posterior sternal bone in the wild rabbit 
(fig. 15, a) is thin and slightly enlarged ; in some of the krgo lop-eand 
rabbits (b) it is mnefa more enlarged towards the extremity; whilst in 
other specimens (c) it keeps nearly of the same breadth txcm end to end, 
but is much thioker at the extremity. 

▲ B 






Fig. 15. — Terniiiul bone of 
Sttmum, of natural dM. 
A.WUdB«bUL &Um«> 
oiilaared, hof^-tmrrd Rabtrtt 
C H»iv<olouri'd, Sjwnteh 
lUbbil. (N.M. Ibo It-rt- 
luuid anglfl of tbe upper 
•itknlar nxnadtj of B 

wiitetl.) 




Fig. !«.— AcRMBloii of ScapuU, of mtanU >iie. 
A. Wild lUMit. <; D. LM|i» 



Sr/tpnlu. — The acromion scuds out a rectangular liar, ending in an oblique 
knob, which latter in the wild rabbit (fig. 10, a) varies a little in sliape 
and size, as does the apex of the acromion in sharpness, and the i>art just 
below the zeotaagnlar bar in bvendth. But the variatioBs in these lespeets 
in the wild rabbit are very slight; whilst in the lai^c lop-eared rabbits they 
are considerable. Thus in 8t)me specimens (u) the oblique terminal knob 
is developed into a sliort Inir, forming an obtu.sc ai\<r\G with the rect^ 
iintnilar bar. In another Ki)ecim<'n (c) these two unequal bars form 
nearly a straight line. The apex of the acromion varies much in bix;adth 
and diarpness, as may be seen by comparing figs, b, o, and n. 

Ztmit.— In these 1 ooold detect no -vaiiaticm; bnt the bones of the feet 
weie too tronUesome to eompare with mneh caia 

I have uow described all the dilTereuc'es in the skoletuiis 
whicli I have observed. It is imposxsible not to be stinick with 
the high degree of variability or plasticity of many of the 
bones. We see how erroneous the often-repeated statement 
is, that only the crests of tlie bones which give attachment to 
muscles vary in shape, and tliat only parts of slight importance 



Digitized by Google 



I 



121 DOMESTIC KABBITS. Ciup. IV. 

become modilkd under domestication. Xo one will say, for 
instance, that the occipital foramen, or the atla-^, or the third 
cervical vertebra is a part of slight importance. If the several 
vertebrte of the wild and lop-eared rabbits, of which fij^ures 
have been given, hud been fonnd fossil, pala?ontotogists would 
have declared without hesitation that they had belonged to 
distinct species. 

The efeeU 4f the um and di»use <^ fxirft. — In the laige lop-eared zablats 

the relative proportKUial lengths of the Iwnea of the wime lop, and of the 
fn »nf nvA liiiid lofrs compared with each other, have rniiit iiiwl nearly the samo 
as in the wild ral)l)it; but in w( i}.'lit, the l»one8 of tlie hind lefrs apparently 
have not increased in due proportion with the front legs. Tiie weight of 
the whde body i& the large rabbits eiamined by nn was fkmn twice to 
twice and a half as great as that of the wild rabbit; and the weight of the 
bones of the fri »nt and hind limbs taken together (excluding the feet, on 
aeconnt of the difficulty of perfectly cleaning so nmny small lH)nes) has 
increa?<r'd in the lartre lop-f ared rahbits in nearly th<' same projMirtion ; con- 
sequently in due proportion to the weight of body which they liave to 
Bupi)ort. If we take the length of the body as the standard of comparison, 
the limbs of the htfge rabbits have not increased in length in dne proporiioD 
1^ one inch, or by one inch and a half. A piin, if we take as the stsodsid of 
comparison ilu' length of the sknll, which, as we have lx>fore seen, has not 
increas<.il in length in din' prnpdttinu tn the length of Ixxly, th( limlxs 
will be found to l>e, proiKtrtionully with thast^ of the wild rabbit, from luilf 
to three-quarters of an inch too abort. Hence, whatever standard of 
comparison be taken, the limb-bones of the large lop-eared rabbifs have 
not increased in length, though they have in weight, in fall proportion to 
the other parts of the franu ■, and tliis, I presume, may be accomiteil for 
by the inactive Ufe which dui'ing many goneratiniis tli( y hfivc ?;pent. Nor 
has the scapula incretibed in length in due proportion t<j the iucreaBed 
length of the body. 

The capacity of the osseous esse of the brain is a more interestfaig 
point, to which I was led to attend by finding, as previously stated, that 
with all domesticated rabbits the length of the skull relatively to its breadth 
has greatly incrcasefl in comparison with that of the wild rabbit. If we 
bad possessetl a large nuralier of domesticated rabbits of nearly the sjime 
size with the wild rabbit, it would have been a simple task to have measured 
and compared the capacities of tfaeb skulls. But this is not the case; 
almost all the ddmeetie breeds have larger bodies than wild rabbits, and the 
lop-eared kinds are more than double their weight. Ah a small animal has 
to exert its senses, intellect, and instincts equally with a large animal, we 
ought not by any means to expect an animal twice or thrice as hiry^e as 
another to have a brain of double or treble the size.*"^ Now, after weighing 

27 Sre Prof. Owen's remarkf nn thia &c.,' read before Brit. A8sociatinn, isr,2: 
bubjcc t in his paper on the ' Zoological with respect to Birds, tee ' Proc. Zoolc^. 
Signifioanoe of the Bndn, fte^ of Man, Soe.,' Jan. lllb, 18i8, p. 8. 
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the bodiw of four wild rabbits, and of four large but not fattened lop-eared 
rabbits, I find fhat on an avcrapjc the wild are to the lop-cared in weight as 
1 to 217 ; in avorarrr^ 1» H5rtli of \mm]\ as 1 to I'll ; whilst in capacity of sknll 
(measured as licitaitti- to be desi iilud) they are only aw 1 to 115. llt ncc 
we see that the capacity of tlio skull, and consequently the size of the 
brain, has increaaed bat little, ralatiTely to the incieased idze of the body ; 
and tiiis fiM>t explains the oanownen of the sknll xelatiTely to its length 
in all domeirfiic rabbits. 

In the up]V'r half of the tollowirifr tablo I have given the mea.«;nrcnients 
of the skulls of tcu wild rabbits ; and in the lower half of eleven thoroughly 
domesticated kinds. As these rabbits differ so greatly in size, it is uoces- 
saiy to have scnne atandaid by which to compare the capacities of their 
ekuUs. I hswe selected the length of skull as the best standard, feu in 
tlic larger rabbits it has not, as already stated, increased in length so much 
as the body ; but as the skull, like every other part, varios in length, neither 
it nor any other part affords a perfect staTidard 

In the firut column of figures the extreme length of the skull is given in 
inches snd decimals. I am aware that these measoiements protend to 
greater accuracy than is possible ; but I have found it the least trouble to 
reooid tiie exa« t lengtli wliich the compass gave. The second and third 
columns give the length and weiglit of Itody. whenever these moasnrements 
have Ixvn made. The fourth cohunii givt s the capacity of the skull by the 
weight of smaii shot with wiiich lliu skulls luul been filled; but it is not 
pretended that these weigfits are aoeuraie within a few graina In the 
fifth column the capacity Is given which the skull 'ought to haTe had by 
calculation, acconling to the length of skull, in com|>arison with that of 
the wild ral»l)it No. 1; in the sixtli rolunni the difference between the 
actual ;in»i calculated ca|»aciti('s, and in the seventh the pcm-ntago of 
increase or decrease, are given. For instance, as the wild rabbit No. 5 
has a shflfrter and lifter body tluui tlra wild rabbit No. 1, we might have 
expected that its skull would have had less capacity; the actual capacity, 
as exprp--ed by the weight of shot, is 875 grains, which is 97 grains less 
than tliat »)f the first rabliit. But comparing these two rabbits by the 
length of their skulls, we see that in No. 1 the skull is 3*15 inches in lengthy 
and in ^u. 5 2 96 inches in length ; according to tiiis ratio, the brain of 
No. 5 ought to have had a capacity of 913 grains of shot, which is above 
the actual capacity, but coly by 88 grains. Or, to put the case in another 
way (as in column vu), the brain of this small rabbit. No. 5, for every 100 
grains of weight is only 4 per cent, too light, — that is, it ought, acconling 
to the standard rabbit No. 1, to have Iven 4 per cent, heavier. 1 iiave 
taken the rabbit No. 1 as the standard of coiniwirisou l)ccaufie, of tlie skulls 
having a full average length, this has the least capacity ; so tha^ it is 
the least fiivourable to the result which I wish to show, namely, that the 
brain in all long-domosticated rabbits has decreased in size, either actually, 
or relatively to the length of the head and iKxly, in comparison with the 
brain of llu; wild raV)bit. Had I takm tlie Irish rabbit. No. 3, as the 
standard, the following results would iiave been somewhat more striking. 

Turning to the Table: the first four wild rabbits have skulls of the 
same length, and these diflbr but little in capacity. The Sandon rabbit 
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(Na4) is interefitmp, or, though now wild, it is known to l e descended 
from a domestieated l>ret (l, ns is still shown l»y its px-iilinr colouring and 
lonpror K>dy ; nevertlielcss the skull has rccovcM-fd its nonnal leiipth and 
full ca])acity. The next tlace rabbits are wUd, but of tonall size, and tbey 
all have skoIlB with slightly lessened capadtieB. The time Pdirto Ssato 
feral labbits (Nob. 8 to 10) oSbt a perpleiiiig esee; their bodies are greatly 
rednced in size, as in a leiser degree are their skullR in length and in 
notnal capacity, in comparison with the skulLs of wild I'n^'-lish rabbits. 
But when we comiwro the capacities of the skull in the tlireo Porto Santo 
rabbits, wc observe a surprising diiTercncc, which docs not stand in any 
relation to the slight diflferenoe in the length of their aknlls, nor, as I 
believe, to any differenoe in the sixe of their bodies; bat I neglected to 
weigh separately their Ixxiies. I can liardly suppose that the medullary 
matter of the brain in these tliree rabbits, living niulf^r Pimilar contlitions, 
can differ as much as is indicated by the proi)ortional diU'ercnco of capacity 
in their sknlls ; nor do 1 know whether it is pos8ible that one brain may 
contain considerably more fluid than another. Henoo I can throw no light 
on thiscasa, 

Looking to the lower half of the Table, which gives the measurements of 
domesticated rabbits, wc sec that in all the capacity of the fskull is less, 
but in very various degrees, than might Imve been anticipated according to 
Uio length of their skulls, relatively to that of the wild rabbit No. 1. In 
line ii2 the average measurements of seven large lop-eared rabbits are given. 
Kow the qnestian aiises, has the average capacity of the skull in these seven 
large rabbits increased* as much as mii^ have been espected from their 
greatly increased size of body. We may cndonvour to answer this question 
in two ways : in the up]X'r lialf of the TaVile wo have measurements of tlie 
sk\ills of six small wild rubhits (Xos. o to 10), and we find that on an 
uverago the skulls are hi length "18 of an inch shorter, and in capacity 
91 grains less, than the aveiage length and capacity of the three lixal 
wild rabbits on the list The seven large lop-^ared rabbits, on an average^ 
have skulLs 4*11 inches in length, and 1136 grains in capacity; so that 
these skulls have increased in length more than tive times as much as 
the skulls of the six small wild ral)bits luivc decreased in length; hence 
we might have expected that the skulls of the large lop-earod rabbits 
would have increased in capacity five times as much as the sknlls of the 
six small rabbits have decxeased in capacity; and thu would have given 
an average inereased capacity of 455 grains, whilst the real average increase 
is only 155 grains. Again, the large lop-<mred rabbits have Ixxlies of 
nearly the Bame weight and size as the connuini hare, but their heads are 
longer ; consequently, if the lop-eared rabbits had been wild, it might have 
been ^xpectedthat their skoUs would have had nearly the ssme capacity as 
that of the skull of the hare. But this ^fiu from being the case; finr the 
average eapacily of the two hare-skulls (Nos. 23, 24) is so much larger than 
the average capacity of the seven lop-cared skiills, that the latter would 
have to be increased 21 per cent, to come up to the standard of the hare.^ 

» This stnndiird is upporently con- Z<x)log. S«)C.,' 1861, p. 86) gives 210 
aidirably too low, for Dr. Qrup (* Ptoc gmins as the actual veigbt of the 
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I have previously ramiirked that, if wo hml posscRRcd many domestic 
rabbits of tlio same average size with the wild rabbit, it would have 
been ca\v to compare the rapjicity of their skulls. Xdw the Himalayan. 
Moscow, and Anj^om ral)V)itK (Nos. 11, 12, 13 of Table) are only a Uttle 
larger in body, and have skulls only a little longer, than the wild animal, 
sod we see that the actual capacity of their sknUB is less than in the irild 
animal, and considerably less by calculation (colmmiT), according to the 
difFerence in the Icii^^li of their skulls. The narrowness of the brain-case 
in these tlirce nhbits coiiM Im- phiinly seen and proved by cxteninl mencure- 
ment. The Chincliillu rabbit (No. 1*4) is a considerably larger auinuxl tlian 
the wild rabbit, yet the capsieity of its skull only slightly exceeds that 
of the wfld nbbit The Angom xabhit, No. 18, oSSam the most remarkable 
case; this animal in its pure white colour and leny^ih of silky fur hears 
the stamp of long domesticity. It has a consiih ralily longer head and 
Ixidy than the wild rabbit, but the actual capacity of its skull is less than 
that of even tin; little wild Porto Santo rabbits, liy the standard of the 
length of skull the capacity (see cohumi 7) is only half of what it ought 
to have been ! I kept tiiis indiridiial animal alive, and it waa not tmhealthy 
nor idiotia This case vf the Angora rabbit so mnch surprised me, that 
I repeated all the measurements and found them correct. I have also 
compared the capacity of the skull of the Ansrora with that of the wild 
rabbit by other standards, namely, by the len<:th and weight of the Ixxiy, 
and by the weight of the limb-bones; but by all these standards the brain 
appears to he much too small, though in a less degree vhen the standard of 
the limb-bones was used; and this latter dnmrnstance may probably be 
accounted for by the limbs of this anciently domesticated breed having 
Income iTiiu'h nnlnced in weight, from its long-continued inactive life. 
Hence I inter that in the AnL'<ira bree<l, which is said to diflFer from other 
breeds in being quieter and more social, the capacity of the skull has really 
undergone a remarkable amonnt of xednctkm. 

From the several &ct8 above given, — namely, firstly, that the 
actual capacity of the skull in the Himalayan, Moscow, and 
Angora breeds is less than in the wild rabbit, though they are 
in all their dimensions rather larger animals ; secondly, that the 
capaeity of the skull of the laige lop-eared rabbits has not been 
increased in nearly the same ratio as the capacity of the skull of 
the smaller wild rabbits has been decreased; and thirdly, that 
the capacity of the skull in these same large lop-eared rabbits is 
▼ery inferior to that of the hare, an animal of nearly the same 



hmiii of a liure which woiglicd 7 lbs., 
and 123 ^nui- s as fho \vei<r]it of tin- 
bruin of a rabbit wiucn weighed 3 lbs. 
5 OS., tliat is. the sane weight m the 
rabbit No. 1 in my list. Xow the con- 
tents of the akuU of lubbit No. 1 in shot 



is in my biblr 972 gitiins ; and nocord- 
iiiL' U) Dr. Crisp s nuin .>f Vl't to 210, tho 
skull ot the hare ought to have cuntained 
1S82 grsiDS of abt^ hutend of on^ (in 
the largiMt hare fai my tablf) 1455 
gnins. 
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81X6,-^1 conclude, notwitbsbuiding the lemarkaUe differences in 
capacity in the skulls of the small P. Santo rabbits^ and likewise 
in the large lop-eared kinder that in all long-domesticated rabbits 
the brain has either by no means increased in dne proportion 
with the increased lei4;th of the head and increased sise of the 
body, or that it has actually decreased in sise, relatively to what 
would have occurred had these animals lived in a state of nature. 
When we remember that rabbits, from having been domesticated 
and closely confined during many generations, cannot have 
exerted their intelloet, instincts, senses, and voluntary move- 
ments, either in escaping from vHiioiis dangers or in searching 
for food, we may conclude that tlioii brains will have been feebly 
exercised, and consequently have suffered in development. We 
thus sec that the most important and complicated ciipin in 
the wliolc organisation is subject to the law of decrease in 
size from disuse. 

Finally, let us sum up the more important modifications 
which domestic rabbits have undergone, together with their 
causes as far as we can obscurely see them. By the supply of 
abundant and nutritious foot!, together with littlo exercise, and 
by the continued selection of the heaviest indivifhiuls, the weight 
of the larger breeds has been more than doubled. The bones of 
the limbs have increased in weight (but the hind legs less than 
the front legs), in dne proportion with the increased weight of 
body ; but in length they have not increased in dne proportion, 
and this may have been caused by the want of proper exercise. 
With the increased size of the body the third cervical vertebra 
has assumed characters proper to the fourth cervical ; and the 
eighth and ninth dorsal vertebras have similarly assumed cha- 
racters proper to the tenth and posterior vertebrie. The skull 
in the larger breeds has increased in length, but not in due pro- 
portion with the increased length of body ; the brain has not 
duly increased in dimensions, or has even actually decreased, and 
conseijuently the bony case for the brain lias remained narrow, 
and bv correlation has affected the bones of the face and the 

0 

entire length of the skull. The skull has thus acquired its 
characteristic narrowness. From unknown causes the supra- 
orbitiil processes of the frontal bones and the free end of the 
malar bones have increased in breadth ; and in the larger breeds 

VOL. I. K 
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the occipital foraTnen is pfenerally much less deeply notched 
than in wild rabbits. Curtain parts of tlie scapula and the 
terminal sternal bones have beeome highly variable in shape. 
The ears have lieeri increased enormously in length and breadth 
through continued selection; their weight, conjoined probaldy 
"with the disuse of their muscles, has caused them to lop down- 
wards; and this has affected the position and lorm of the bony 
auditory meatus; and this again, by correlation, the j)ositi()n in 
a slight degree of almost every bone in the upper part of the 
flkuU, and even the pieitiou of the condyles of the lower jaw. 
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CHAPTEK V. 

DOMESTIC PIGEUMS. 
BnuKBtMnoax AXD xHBBcmFinnr o* rax sktkbal bbxbdb — iimtvibDAL rjooAmum 

— VABIATIOMa OF A KMMkWmAMM XATUBB — OSTEOLOQICAL CHABACTEB8 OVLLf 

LOWER JAW, M MBEK OF VEUTTBn.^ — OOBOBLATION OF GROWTH : TONGUE WITH 
BEAK ; KYELID8 ANP NOSTRILS WITH WAITIJED 6KIX — M MBKR OF WING-FEATUSBB, 
AHD LBKOTB OW VIHO — COLOl'R AND DOWN — WEBBED AlfV FEATHERED FEET — 
OH TBX EFIKOTS CV DIBCn— LEVGTH OF BBET XM OOBBKLATIOK WITH LBKGTH OF 
BEAK — LENGTH OF STKHNTM. SCAPILA, ANT) FincVLA — LENGTH OTiniraS — 
SCMMABY ON TUB POUiTS OF DIFFEBENCB IH THE SEYEBAL BBEED6. 

I HAVE l)een led to study domestic pigeons with particular 
care, because the evidence that all the domestic races have 
descended from one known source is far clearer than with any 
other anciently domesticated animal. Secondly, because many 
treatises in several languages, some of them okl, liave been 
written on the pigeon, so that we are enahh'd to trace the 
history of several breeds. And lastly, because, from causes 
which we can partly understand, the amount of variation 
has been extraordinarily groat. The details will often be 
tedionaly minute ; but no one who really wants to understand 
the progress of change in domestic animals will regret this ; and 
no one who has kept pigeons and has marked the great difference 
between the breeds and the truencss with which most of them 
propagate their kind, will think this car* snj^crfluous. Not: 
withstanding the dear eridenoe that all the breeds are the 
deflcendants of a single spedefl^ I could not persuade myself 
until some yean had passed that the .whole amount of difference 
between them had arisen since man first domesticated the wild 
rock-pigecm. 

I have kept alive all the most distinct breeds, which I oonld 
procure in England or from the Continent; and have pre- 
pared skeletons of all. I have receiTed skins from Fersia» 
and a large number from India and o^er quarters of the 

K 2 
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irorld.* Sinoe my admission into two of the London pigeon- 
elnbsb I hm reoei^ the kindest assistance from many of the 
most eminent amateurs.' 

The races of the Pigeon which can be distingoished, and 
which breed tme^ are yery numerous. HM. Boitard and Corbid' 
descrilje in detail 122 kinds ; and I could add several European 
kinds not known to them. In India, judging from the skins 
s<^;nt mo, there are many breeds unknown here ; and Sir \V. 
Elliot int'ornis me that a collection imported by an Indian 
merchant into Madras from Cairo and Constiintinople included 
several kinds unknown in India. I liave no doubt that tliero 
exist consideniljlv aboye 150 kinds which brceil true and have 
been separately named. But of these the fur greater number 
differ from each other only in unimporttvnt characters. Such 
difierences will be here entirely passed over, and I shall coniine 
myself to the more important points of structure. That many 
important differences exist we shall presently sec. T have looked 
through the magnificent collection of the Columbidae in the 
British Museum, and, with the exception of a few forms (such as 
the Didunculus, Gal»nas, Gronra, &c), I do not hesitate to 



> The Hon. C. Murriiy has strit mo 
Bome very vuluablo tipecimeuii from 
Penia; md HJl Ooosol. Mr. Keith 
Abbott* baa givon me infonnatioti on 
the pi'^eons of tho same cmmtry. I 
am deeply indel^ted to Sir Waiter 
Elliot ibr an immense oolleHion of ddni 
bomModms, with much infonuntioa n> 
gBnlitii: Ihem. Mr. Blylh has froi ly mm- 
muoicatcd to me liiatitoreti oi kuowlcnlge 
on thia and all other related enbjeote. 
The Bajah Sir .TamcB Broolie .st tit me 
gpfrimena from liomro, an has II.M. 
Coiiuul, Mr. Swiulioe, from Amuy in 
Gbina, and Dr. Baniell from flie west 
ooost of Africa. 

2 Mr. B. P. ■nn-nt, w< Il known forliia 
various contributions to poultry litera- 
ture, has aided me in every way daring 
■eveial yem; so has Mr. Tcgctmeler, 
with unweariod IcindiKss. This latter 
geiitleinuij, who is well known for his 
work;! ou poultry, aud who has largely 
fared pigeooa^ has Jooked over this and 
the fibtUvwing chapters. Mr. Bidt tat' 



inerly showed me his uurivrtllcil lolleo- 
tiou of Pouters, and gavt; me apc-cimciu>. 
I had aooees to Mr. Widchig^s ooUeotum. 
whkh oootainod a greater assortment 
of many kind^ than conM jinywhero 
else be seen; aud be has always aided 
me -with qiednwDs and inclination 
given in the freest manner. Mr.EEaynee 
and Mr. Corker liave givin mo s]«.'oi- 
meas of their magoihcent Carriers. 
To Mr. Harrison Wdr I am likewiae 
UMleMed. Nor mast I hy any meana 
puAs ovt»r tho as.8i.stanrc receivtxl from 
Mr. J. M. Katou, Mr. Bidvcr, Mr. Evans, 
and Mr. J. Baily, jun., of Mount^treet 
—to tlie latter gentleman I have been 
indchtcil for some valuable si>* ciriiriifl. 
To all these gentlemen I \k% jK-rmie- 
sion to return my tiinccre aud cordial 
thanks. 

' * Lc« PiiT' iiTLS do Volibrc ot do 
Colombier, I'uris, 1824. During forty- 
five years the solo occupation of 31. 
Oorbitf was the care of the pigieons 
belongiqg to the Duoheis of Bmj, 
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affirm that some domestic races of the rock-pigeon differ fully 
as much from each other in extonal characteiB as do the most 
distinct natural genera. Wc may look in vain through the 
288 known species * for a beak 80 small and conical as that of 
the short-fac^ tumbler; for one so broad and short as that 
of the barb; for one so long, straight, and narrow, with its 
enormous watdes, as that of the English oanier; for aa ex- 
panded upraised tail like that of the fimtail ; or for an obso- 
phagos like that of the pouter. I do not for a moment pretend 
that the domestic races differ from each other in their whole 
organisation as much as the more distinct natural genera. I 
refer only to external characters, on which, however, it must 
be confessed that most genera of birds haye been founded. 
When, in a future chapter, we discuss the principle of selection 
as followed by man, we shall clearly see why tlie dill'ereiices 
between the rlomestic races are almost always confined to 
external, or at leiist to externally visible, characters. 

Owing to the amount and {gradations of difference between 
the several breeds, 1 liuye louiul it indisp«'nsablo iu the following 
ela.ssilication to rank them under Groups, Races, and Sub-races ; 
to which varieties and sub-varieties, all stnVtly inheriting their 
proj>er characters, must often be added. Even with the indi\n- 
duals of the same sub-variety, when long kept by different 
fanciers, different strains can sometimes be recognised. There 
can be no doubt that, if well-characterized forms of the sereral 
Races had been found wild, all would have been ranked 
as distinct species, and several of them would certainly have 
been placed by ornithologists in distinct genera. A good clas- 
sification of the Taiious domestic breeds is extremely difficult, 
owing to the manner in which many of the forms graduate into 
each other; but it is curious how exactly the same difBoulties 
are encountered, and the same rules have to be followed, as in the 
classification of any natural but difficult group of oiganic beings. 
An artificial classification " might be followed which would 
present fewer difficulties than a " natural daasification ; " but then 
it would interrupt many plain affinities. Extreme forms can 
readily be defined; but intermediate and troublesome forms 

* * Onip d'Oi-'il bur 1 Urdredes Pig(K>ii»,' Thiit uutlior makes 288 speciefl| ranked 
par Prince C. L. iionaparte, Paris, 1855. under 85 genera. 
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often destroy onr definitions. Fonns which luuy be called 
''aberrant" must sometimes be indoded within groups to which 
they do not accurately belong. Characters of all kinds must 
be used; but as with hirds in a state of nature, those afforded 

by the beak are the best and most readily appreciated. It 
is not {X)ssil)le to weigli the imjwrtance of all the characters 
which have to be used so as to make the ^rroups and sub-groups 
of equal value. Lastly, a gTou]t may contain only one race, and 
another and less distinctly deHued group may contain several 
races and sub-races, and in this case it is diflicult, as in the 
classitication of natural species, to avoid placing too high a value 
on characters which are common to a Lirge number of forms. 

In my "measurements I have never trusted to the eye ; and 
when speaking of a part being large or small, I always refer to 
the wild rock-pigeon (Cdumba Uuin) as the standard of com- 
parison. The measurements are given in decimals of an inch.^ 

I will now give a brief description of all the principal breeds. 
Hie following diagram may aid the reader iti learning their 
names and seeing their affinities. The rock-pigeon, or Cdumb^ 
Uvia (including under this name two or throe closely-allied 
subspecies or geographical races, hereafter to be described), 
may be confidently viewed, as we shall see in the next chapter, 
as the common parent-foruL The names in italics on the right- 
hand side of the table show us the most distinct breeds, or those 
which have undergone the greatest amount of modification* The 
lengths of the dotted lines rudely represent the degree of dis- 
tinctness of each breed from the parent-stock, and the names 

' Ah I 90 oft^'ii n-h'T to the f»iz«^ of racasnremouts of t wn wild birds, kindly 
the (J. Ucia, ur rouk-pigcou, it may be sent mo by Dr. Ediuoudbtune from the 



oonrenient to give die mean between the Shetland UaDik.: 

Inches. 

Length from feathered hoJBO of beak to end of tail 14*25 

H ,. » tooU-gUind 9*5 

» from tip of beak to end of tnil 15*02 

„ of tail-feathora 4*G2 

„ from tip to tip of wing 2075 

„ of folded wing 9*25 

Beakw — ^Length from tip <rf beak to featbeiedbaee *77 

M Tluckn('«^ mefuiurtnl vorticndly at fbrthflv end of noatrila .. .. '23 

., Brtndth, mwisurcxi nt Hjime place 'IQ 

Feot, — Leugtli from end of middle toe (without claw) to distul end of tibia 2*77 

„ Lei^ihfromendofauddlatoetoendof hindfeoa (witbootclaini) 2*02 

Weight 14i oonoefl. 
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FiR. 17. — l'k<' Huck-pig»on, or f Vtlumha livia.* The pamit-lurnt uf all dofucslicaU'd Pigcunt. 



placed under each other in the columns show tlie more or less 
closely connecting links. The distances of the dotted lines from 
each other approximately represent the amount of difference 
between the several breeds. 



' This drawing was made from a dead 
bird. The six following figures wore 
drawn with great caro by Mr. Liiko 
Wells from living birds splertod by 



Mr. Tegetratier. It may be confidently 
a«wrtcd that the cimracters uf the six 
breeds which have been figiircd are not 
in the Ie«8t exnggenited. 
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I>ove-rf)t pigeon, 
tSmiflow. 
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. Group I. 

This group includes a single race, that of the Pouters. If the 
most strongly marked sub-race be taken, namely, the Improved 
English Pouter, this is perhaps the most distinct of all domesti- 
cated pigeons. 




Fig. If. I-:nglii»h Pouter. 



Hace I. — PouTEU Pigeons. (Kropf-Tauben, German. Grosses- 
gorges, or boulans, French.) 

(Esopha/ptg of great size, barely separated from the crop, often 
inflated. Body and legs elongated. Beak of moderate dimen- 
sions. 
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Sub-^raee /.—The improved English Pouter, when its crop is fully inflated, 
praaents a truly astonishini; appearance. The habit of slightly inflating 

the crop is common to all domestic pigeons, but is carried to an extreme 
in the Pouter. Tlie crop does not differ, except in size, from that of 
other pigeons; but is less plainly sejwrated by an oblique constrnetion 
from the u38ophagU8. The diameter of the upper part of the oesophagus 
is immense, ewa close up to the head. The heak in o^e hird which I 
po«8( ssi^'d was almost completely buried when the oeaophagns was fillly 
expanded. The males, espt'cially when excitc^l, pout more than the females, 
and they glory in exercising this jmwi r. If a bird will not. to use the 
techni<'!il expression, "play," the fancier, jir I have xntnessed, by taking 
the buiik into liis mouth, blowb him u]) like a balloon ; tuid tlie bird, then 
poffod op with wind and luride, stnits alxmt, retaining his magnificent 
siae as Itmg aa he GsiL Fouteis often take flight with their oops inflated; 
and after one of my bir']>; had swallowed a good meal of peas and water, 
as ho flew up in order to disgorge them and thus fee<i his ti' miIv fl« «lg('d 
young.I have heard tlie ix;as rattling in his inflated rr^p as it in a bluMi r. 
When flying, they often strike the backs of their wings together, and thus 
malce a clapping noise. 

Ponteis stand remarkably upright, and their bodies are thin and 
elongated. In connexion with this form of body, the rilis arc p ut mlly 
broader and the Vt rtcbnr more inuncronv \h-m in other brct ds. From their 
manner of standing their ieus a])pear longer tiian tluy really .ire, though, 
in proiwrtion with those of C livia, the legs and feet are actually longer. 
The wings appear mnoh elongated, bnt by measnrement, in relation to the 
length of body, this is not the case. The beak likewise appears longer, 
but it is in fact a little shorter ''al)out '03 of m inch), proji 'i tionally 
with the size of tlie body, and relatively U) the Ix ak of the rnek-pigeon. 
The Pouter, though not bulky, is a largo bird ; 1 nicjisnred one wlii« h was 
'dii inches from tip to tip of wing, and lU inches from tip of beak to end 
of tail In a wild rock-pigeon from the Shetland Islands the same mca- 
sniemenfai gave only 28i and 14}. There are many sub-varieties of the 
Pouter of dififerent colours, but these I pass over. 

Su}>-)we n. Dutch /'""/w .^This sfM'itis to be tlie parent-form of our 
improved English Pouters. I kefit a jiair. bnt I siisjxict that they were 
not pure birds. They are smaller tlian English pouters, and less well 
developed in all thehr characters. Nenmeister' says that the wings are 
crossed over the tail, and do not reach to its extremity. 

Sub-raee 2JL Th- LUU Pouter. — I know this breed only from descrij)- 
tion." It approaches in genend form the Dutch Pouter, l)ut the inflated 
crsophagus assumes a spherical forni, as if th<» piwon had swallowed a 
large orange, wiiich had stuck close under the l>tak. This intlated VmiII is 
represented as rising to a level with the crown of the head. The middle 
toe alone is feathered. A variety of this sub-race, called the daqnant, is 
described by Mil Boitard and Corbi^ ; it pouts but little, and is chazao- 



7 *]>ia Ganse der Tanbcnracht : * * Boihud and Corbi^ * Lei Pigeons,' 
Wefanar, 1887, pi. 11 and 12. Ae., p. 177, pi. 6. 
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terisetl by the habit of violently liitting its wind's together over its back^ — 
a habit which tlie iMiu'lish 1'ontor has in a sUfjht degree. 

Sub-race IV. ( 'ointnoii 'i'mi'tu I'ii//fn-. — I know this binl only from the 
figures and description given by the ticcurate Neumeister, one of the few 
tnitera on pigsoos who, as I hove fbund, may be always tmsked. This 
snb-raoe seems oonsidfliably diflfoietti The upper part of fhe oesopliagas 
is much less distended. The bird stands less npright. The feet are not 
feathered, and the legs and beak are shorter. In these respects there is 
an approach in form to the common r()ck-i)ijj;con. The tail-featherH are 
very long, yet the tips of tlie closed \\ ings extend beyond the end of the 
tail; and the leogth of the wings, from tip to tip, and of the body, is graatsr 
than in the English Footer. 

Group II. 

This group includes three luicos, namely, Carriers, Uiints, and 
liarlis, which are manifestly allied to eaeh other. Indeed, certain 
Ciirriers and riint>« pri<s into eaeh other liy such insensible grada- 
tions that an arbitrary line has to be drawn l)etween them. 
Carriers also graduate through foreign breeds into the rock- 
pigeon. Yet, if well-characterised Carriers and Barbs (see 
figs. 10 and 20) had existed as wild spot^es, no ornithologist 
would have placed them in the same genus with each other 
or with the rock pigeon. This gronp may, as a general rule, 
be recognised by the beak being long, vWa, the skin over the 
nostrils swollen and often carancalated or wattled, and with 
tiiat round the eyes bare and likewise canincalated. The month 
is very wide, and the feet are large. Nevertheless the Barb, 
which must be dassed in this same group, has a very short leak, 
and some runts have very little bare skin round their eyes. 

Race IL— Gabbiebs. (TArkische Taube: Pigeons' Turcs: 

Dragons.) 

JJeuk tloit(/ated, narroWy pointed ; ei/os surrounded hy much 
fuikedf generally carunculated skin; neck and body ehngatcd. 

Suh-rarr T. The Knylish < 'nrri< r. — H\\\9, IS a fnic ]»inl, of Inrpfo size, close 
fejithcre'l. generally (huk-colourcd, with an elon.uiitc<i nt-ck. 'I'lic Iniak 
is attenuated and of wonderful length : in one specimen it \va.s 11 inch 
in length from the feathered base to the tip ; therefoze nearly twice as 
long aa that of the roek-pigean, which meaSored only *77. Whenever I 
compare ])n)p<)rtionally any part in the carrier and nx»k-pigeon, I take the 
length of the body from the base of the beak to the end of the tail as the 
ataadard of comparison; aud according to tliis standard, tho beak in one 



L-iyiii^LKj by Google 



140 



DOMESTIC PIGEONS. 



Chap. V 



(Carrier was nearly half an inch longer than in the rock-pigeon. The 
npper nmndiblo is often slightly arclied. The tongue is verj- long. The 
development of the carnnculatetl skin or wattle round tho eyes, over the 
nostrils, and on the lower mandible, is prodigious. The eyelids, measured 
longitudinally, were in some specimens exactly twice as long as in the 




rock-pigeon. The external orifice or furrow of the nostrils was also twice 
as long. The of)en mouth in its widest part was in one case '75 of an 
inch in width, whereas in tho rock-i)igeon it is only al)0ut 4 of an inch. 
Tliis great width of mouth is shown in the skeleton by tlie reflexed edges 
of tlic ramus of the lower jaw. The head is flat on the summit and narrow 
between the orbits. The feet are large and coarse ; the length, as mea- 
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sand ftom end of hind toe to end of middle toe (without the daws), 
ma in two epeeimens 3*6 inches; and tliis, proportionally with the zock> 

pigeon, is an exoe«s of nearly a quarter of an inch. One very fine Carrier 
measured 31 \ incho8 from tip to tip of wing. Birds of this sub-race are 
too valuable to be llo^^^l us (uurrierB. 

Hub-race I J. Brayom; Penian Carrien. — The Euglihh JJnigon differs 
from the improved English Osizier in heing smaller in aU its dimen- 
aicos, and in having less wattle ronnd the eyes and over the nostrils, and 
none on the lower mandible. Sir \V. Tlllint sent mo from IVIadra^ a Bagdad 
Carrier (Hometinies called khandrsi), the name of which shows its Persian 
origin; it \v()uld l>e con.'^idered here a very jioDi- l>rii<ron; the body was of 
the size of the rock-pigeon, with the beak u little longer, namely, 1 inch 
from the tip to the feathered base. The skin ronnd the egres was only 
slightly wattled, whilst that oyer the not^trils wiu> fairly wattled, The 
Hon. C. Murray, also, sent mo two Carriers direct from Persia ; tlieee had 
nearly the Kame character m the ^Madias bird, iKnntr about a.H larpe as 
the ruck-pigeon, but the l>cak in one sjXH'imen was a.s niucli as l \o in 
length ; the skin, over the nostrik wa^ only modemtely, and that round 
the eyes scaroety at all wattled. 

SulHraee III, Bagadotten-Tauhen of Neumeuter (Pavdotten or Hbclraiy 
Taubcn).— I owe to the kintlness of Mr. Baily, jun., a dead specimen of this 
singular breed ini]x)rted from ( Jormany. It is certainly allied to the Hunts : 
nevertheless, from its close affinity with Carriers, it will 1)0 convenient here 
to describe it. Tlie beak in long, and is hooked or bowed downwards in a 
highly remarkable manner, as will be seen in the woodcnt to be hereafter 
given when I treat of the skeleton. The eyea are snrronnded by a wide 
8|jace of bright red skin, wliich, SS well a.s that over the noBtrils, is modo 
rately wattled. The brea.st-1 nino is remarkal)ly protulierant, lieing abnijitly 
iK)wed outwards. The feet and turni are of great length, larger tlian in 
first-rate English Carriers. The whole bird is of largy size, but in propor- 
tion to the size of the bo^ly the feathers of the wing and tail are short; a 
wild rock-pigeon, of considerably less size, had tail-featl^rs 4*6 inches in 
length, wherciis in the largo Bagadotten these feathers were scarcely over 
4*1 inches in length. Kiedel ' remarks that it is a very silent bird. 

S(f}>-riff:c J V. /{iffi<<orah Cun irr. — Two specimens were sent me by Sir 
W. Elliot from Madras, one in spirits and the other skinned. Tho namo 
shows its Persian oiigin. It is modi valued in Ladia, and is eonsidend as 
a distinet breed ftom the Bagdad Osirier, which forms my seoond sab-race. 
At first I siupected that these two sul>-races might have been recently 
formed by crosses with other Imctls, though tho estimation in which they 
are held renders this improbable ; but in a Persian treatise,'" believed to 
have been written about 100 years ago, the Bagdxul and Bussorah- breeds 
are described as distinct The Bnsscnah Osnler is of aboat the same 
size with the wild rock-pigeoo. The shape of the beak, with some little 
oanmcnlated skin over the nostrils,— the mneh elongated eyelids, — the 



^ 'Die Taubenzacht,' UUn, 1824, s. Mnliammed Musari, whndi»I in 1770: 1 
42. owe tothe great kindnewof Sir W. Elliot 

This treatise WBs written by Sayiid a tiandation of this curiotis trentise. 
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broad month meanued intentally, — the narrow head,— fhe feet propor- 
tionally a littlo lonpor than in the roi k-pipeon, — and the general appear* 

ance, ull show that this bird is an undmihUd Carrier; yet in ovo sjiocimen 
the beak was of exactly the same lengtli as in the r(K-k-pi^M nii. In the 
other Kpc'ciuieu tlie Ixaik (as well as the opeiiiug uf the nostrils) was only 
a Tory little longer, yiz. by "OS of an in^h. Although thera was a com- 
eidefable space of bare and slightly eanmcnlated ddn round the eyes, 
that over, the nostrils was only in a alight degree mgosc. Sir W. EUkit 
informs me tliat in tlio living bird ihe eye seems remarkably larj^e and 
innnnnont, and the same fat-t is noticed in the Fernian treatise ; but the 
bony orbit is barely larger than that in the rock-pigeon. 

Amongst the seTeral breeds sent to me ttam Madras by Sir W. Elliot 
there is apair of the Kala Par, black birds with the beak slightiy elongated, 
with the skin ov. r the nostrOs rather full, and with a little naked skin 
round the eyes. This breed seems more rlos<^ly allied to the Carrier than to 
any other breed, being nearly intermediate between the Bossorah Carrier 
and the rock-pigeon. 

The nameji applied in different parts of Europe and in India to the 
several Unds of Oafriers all point to Penda or the snmninding conntrieB 
as the source of this Bace. And it deserves especial notice that, even if we 
neglect the Kala Par as of doubtful ori{.M"n, we get a series broken by very 
small stejis, from the nx-k-pigeon, through the Bii'^^nrah, which sometimes 
has a Ix ak not at all longer than that of the rock-jtigi ou and with the 
naked skin roxmd the eyes and over the nostrils very sUghtly swollen and 
canmculated, through the Bagdad snb-race and Dnigons^to oar improved 
Englidi Garners, which present so marvelloDS a difiorenoe from the rook- 
pigeon or Ckimnba Iwia. 

Race III. — Kunts. (Scanderoons : J>ie Florentiner-Taubo 
and Hinkei-Xaube of Neumeister: Pigeon Bagadais^ Pigeon 
Eoiuain.), 

Beak hnff, mattive ; body of gnett me, 

Ineztrkiahle confusion reigns in the dassiflcation, alBnitifls, and naming 
of Bunts. Several chaxacteis which are generally pretfy constant in other 

pigeons, such as the length of the wings, tail, legs, and neck, and the 
amount of naked skin round the eyes, arc excessively variable in Kunts. 
When tile nak.-d skin over the nostrils and round the eye« is consi<l<'rably 
develo|)ed and wattled, and when the size of body is not very great, iiunts 
graduate in so insensible a manner into Oarrieni, that the distinction is 
quite arbitrary. This fiict is likewise shovm by the names given to 
them in diflFerent parts of Eiiroi^'. Nevertheless, taking the most «lis- 
tim-t forms, at least five sul>-races (some of them includiiij: well-marked 
varieties) can be distinguished, which difl'cr in sncli important jjoiuts of 
structure, that they would be considered as good species in a state of 
nature. 

Hvb-raee I, Seemdenon ^ En^iA ufHUn (Die Florentiner and Hinkel- 
Taube of NeameiBter),^Birds of this snb-race, of which I kept one alive 
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and hATO sinee seen two othen, diff«r fkou fhe Bttgaddttem of Nenmdster 
only in not having the beak nearly so much enrred downwards, and m the 
naked skin round the eyes and over the nostrils lieing bnrdly at all wattled. 
Nevertheless T have felt myself comi«:lled to ]>la('<' the T^agadotteu in 
Race ir., or tiiat of the Carriers, ancl the pn's< nt bird in Kjk-c III., or 
that of the liimts. The Scanderoon haa a very short, narrow, and elevated 
tail ; wings extremely short, so that the first primaiy feathers were 
not longer than those of a small tnmbler pigeoni Neck long, moeh 
bowetl; l)roa8t-hone prominent. Beak long, hi int: 1-15 inch from tip to 
foathore<l l>;ise; vertically thick ; slightly curved downwards. The skin 
over ti»e nostrils swolU-n, not wattled; naked skin round the eyes, broad, 
slightly caruncuiatoL Legs long; feet very large. Skin of neck bright 
red, often showing a naked nmlM line, with a naked red patch at the 
distant end of the radins of the wing. My bird, as measmred firam the 
base of the beak to the root of the tail, was fully 2 inches longer than 
the rock-pigeon ; yet the tail itself was only I inrlies in length, when^is in 
the rock-pigeoTi, which is a much smaller bird, the tail is 4* inches in length. 

The Hinkel or Florentiner-Taube of Neumeister (Table XIII., fig. 1) 
agrees with the above description in all the specified characters (for the 
beak is not mentioned), ezoept that Nemneister ezpEeesly says that 
tlif neck is short, wliereas in my Soanderoon it was remadubly long and 
bowed ; so tliat the Tlinkel forms a well-marked variety. 

Sub-mrr If. !'i<f'i>n ''yjiie ami Pif/ion Uti'jicl'tis of Boitard ami Corhid 
(8candero<jn of French writers). — I kept two of these birds alive, imported 
from Prance. They differed from the lirst sub-race or true Scauderoon in 
the mnidi greater length of the wing and tail, in tiie beak not being so 
long, and in the skin aboat the head being more oaninealated. The skin 
of tile neck Ls red ; bnt the naked patches on the wings are absent. One 
of my l)irds measured 38i inches from tip to tip of wing. By taking the 
length of the Ixxly as the standard of comi>a risen, the two wings were no 
less tlum 5 inches longer than those of the rock-pigeon! The tail was 
6i inches in length, and therefiwe 2i inches tong^ than that of the 
Scanderoon,— a bird of nearly the same size. The beak is longer, thicker, 
and broad I r than in the r< K k -]iigeon, proportionally with the size of body. 
The eyelids, nostrils, and internal gape of mouth are all proiwrtionally 
very large, as in Carriers. The foot, from the end of the middle to end 
of hind toe, was actually 2 85 inches in length, which is an ezc^ of 
of ui inch over the foot of the rock-pigeon, relatively to the siiBe of 
the two birds. 

8vA-roc9 III, Spaniiih nnd Roman Hunts. — I am not sure that T tin 
right in placing those Runts in a distinct sub-race; yet, if wo take well 
characterized birds, there can no doubt of the propriety of the separiv- 
tion. They are heavy, massive birds, with shorter necks, legs, and beaks 
than in the l»egoing races. The skin over the nostrils is swollen, but 
not canmcnlated; the naked skin lonnd the eyes is not mery wide, and 
only slightly caroncuhited; and I have seen a fine so-called Spanish Bunt 
with hartlly any naked skin round the eyes. Of the two varieties to ho 
seen in England, one, which is the rarer, baa very long wings and tail. 
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and agrees jiretty closely with the last sub-race ; tlu' other, with sliortor 
wings and tail, is apparently the Pujeou /{uniftht ortiinaire of Boitard 
and Corbi^. These Hunts are apt to tremble like Fantails. They nro 
bikl flyers. A few yeiirs ago Mr. Gulliver" exhibited a Runt which 
weighed 1 lb. 14 oz.; and, as I am infinmed by Mr. Tegetmeier, two 
Sants fiNnn the south of Fnnoevero lately exhibited at theCiTBtal Pklaoe, 
eaeh of which weighed 2 lbs. 2^ oz. A very fine xock-pjgBon from the 
Shetland Islands weighed only llj oz. 

^ub-race IV. Troufo of AllniLuiiuli (Leghoni Hunt ?). — In Aldrovandi's 
work published in 1600 there is a coarse woodcut of a great Italian 
pigeon, with an eloTated tail, short legs, massiye body, and with the beak 
short and thick. I had imagined that this latter character, so ahnormal 
in the group, was merely a false representation from bad drawing; hat 
Moore, in his work publi.shed in 1735, says thut he possessed a Leghorn 
Hunt of which "the K'uk was very short fn- s<i largo a bird." In other 
resjxjcts Moore's bird resembled the first sulj-niee or So^iudcroon, for it 
had a long bowed neck, long le^, short beak, and elevated tail, and not 
much wattle aboat the head. So that Aldxorandi's and Moore's birds 
most have fornn il distinct varieties, both of which set^an to be now extinct 
in Europe. Sir \V. EHiot, however, informs me that he has seen in Madras 
a short-beaketl Runt imported from Cairo. 

Sub-race I'. Manism {iidonmi J'iyeou) of Ma<lnis. — Skins of these haiul- 
some chequered birds were sent me from Madras by Sir W. Elliot They 
aie rather larger than the largest rock-pigeon, wiOi. longer and more 
massive beaks. T)ie skm over the nostrils is rather fall and Teiy slightly 
carunculated, and they have some naked skin romid the eyes ; feet large. 
This breed is intermediate between the rock-pigeon and a very poor variety 
of Runt or Carrier, 

From these several descriptions we see that with Runts, as with Carriers, 
we have a fine gradation from the rock-pigetm (with the Tronib diverging 
SB a distinct branch) to our largest and most massive Bunts. Bat the 
chain of afiSuities, and many jxjint.s of resemblam-e, Itetweeii Runts and 
Carriers, make mo l>elieve that the^se two races have not (IcseciKlcil by 
iudei^H'iuktnt lim .s from the r<K"k-pigeon, but from .some t ommou pai'ent, 
as represeutetl in the Table, which iiad alreatly acquired a moderately long 
beak, with slightly swollen skin over the nostrils, and with some slightly 
caruncglated naked skin xonnd the eyes. 

Back IV .— Babbb. (Indische Taube : Pigeons Polonais.) 

Beak short, broad, deep ; naked skin rou7id the ei/es, broad and 
carunculated ; akin over nostriU aliyluly itwollen. 

Misled by the extraordinary shortness and form of the beak, I did not 
at first perceive the near afiinit y i f this Race to that of Carriers nntil the 
&ot was pointed out to me by Mr. Brent. Subsequently, after «»«™'"«ng 
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the Bussorah Carrier, I saw that no very f^reat amount of modification 
would be requisite to convert it into a Barb. This view of the affinity of 
Barbs to Carriers is supported by tlie analogical difference lx;tween the 
short and long-lx3akcd Runts; and still more strongly by the fact, that 
young Barbs and Dragons, within 24 hours after Ixnng hatched, resemble 




each other much more closely than do younp pigeons of other and equally 
distinct breeils. At this early age, the length of Vxak, the swollen skin 
over the rather open nostrils, the gape of the mouth, and the size of the 
feet, are the same in liotli ; although these parts afterwards Ihjcouic widely 
different. Wo thus K<'e that embryology (as tlu' comparison of very young 
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animals may pcrliapR he called) comos into play in the elasBiflcalion of 

domestic varieties, as with Bpooios in n state of iiiituro. 

Fanciers, with some tnith, comi>art' the head and beak of the Barli to 
that of tt builtinch. The Barh, if found in a state of uutiue, would cer- 
tainly haye been placed in a new genns fonned for its leoeptioii. The 
body is a little krger than that of the lock-pigeon, bat the beak is more 
than '2 of an inch shorter ; although shorter, it is both Tertically and hori- 
zontally tliicker. From the outward flexure of the rami of the lower 
jaw, the mouth internally is very broad, in tlie pr()i>()rtion of 0 to '4 to 
that of the rock-pigeon. The whole hmui is broad. The skin over the 
nostrils is swollen, but not eanmenlated, except slightly in first-rate bitds 
when old; whilst the naked skin lonnd the eye is broad and much canm- 
cnlated. It is sometimes so much developed, that a bird belonging to Mr. 
Harrison "Weir eoiild Itardly see to pick up food from the ground. The 
eyelids in one siKH-iuu n were nearly twice as long as those of the rock- 
pigeon. The feet are coarse and strong, but proportionally rather shorter 
than in the loek-pigeon. The ploraage is generaUy dark and nnifbmi. 
Barbs, in short, maj be called shori-beaked Garriers, bearing the same 
relation to Oarrien that the Tionfo of Aldrovandi does to the common 
Bnnt 

Group III. 

This group is artifioia], and ineludes a heterogeneous ooUeo- 
tion of distinet forms. It may be defined by the beak, in well- 
chaiBCterised specimens of the seveial races, being shorter than 
in the rock-pigeon, and by the skin round the eyes not being 
much developed. 

Ea.ce V. — Faktails. 

M-nw 7. European .Fhnlat2t(P£raen-Tbnbe; Tremblenn)^ Tail ear> 
panded, director " ] v^ird»,foiirm^ ^ fnany feaihm ; oiliftand aborted ; body 
and beak rather short. 

The normsl nmnber of tail^thers in the genns CSolumba is 12; bnt 

Fantails have from only 12 (as has been asserted) np to, according to 
MM. B<^itard atid Corbi^, 42. I have counted in one of my own birds 
33, and at Calciitta Mr. BIyth*' has counted in an //"7 tail 'Si feathers. 
In Madras, a« 1 am informed by Sir W. Elliot, 32 is the stfmdard number; 
bat in England number is much lass valued than the position and ex- 
pansion of the tsiL The feathers are arranged in an irregular doable 
low; their permanent expansion, like a fan, and their upward direction, 
are more remarkable characters than their increase*! numlx?r. The tail 
is cAi>ablo of the same movcnient.s as in other i)igcons, and can bo depresswl 
BO as to sweep the ground. It arises from a more expanded basis than in 



* Annala and Mag. of Nat. iliiitory,' vol. xix., 1847, p. 105. 
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other pipcons; and in three Bkelotons there wore one or two extra 
coccygeal vertebne. I have examined many specimens of varions colours 




from different countries, and there wjis no truce of the oil-gland ; this 
is a curious case of alwrtion.'^ Tlie neck is thin and bowed back- 



" This gland occurs in mo»t birds ; 
bat Nitz.«joh (in his ' Pterylograpliio," 
1S40, p. 55) states that it is ubbent in 
two siK-oics of Columba, in nevcral 
Bpeclea of Psittacus, in «ome speoit-s of 
Otis, and in mo^t or all birds of the 



Ostrich family. It can hardly be un 
accidental eoinciiienoe that the two 
specit's of Columba, which are destitute 
of an oil-gland, havcun unu^u^l nurnUT 
of tail-fi nthcra, namely 16, and in this 
respect resemble Funtnils. 

L 2 
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wards. The brctvst is broad and protuberant The feet are smaU. The 

« carriape of tlie bird is very difin n nt from that of otluT pigcom', in p^ood 
bir'l'^ till' Ix'ad toucbt'?< tlio tail-feutlicrs, wliicli consoqiicntly oftrri }m'- 
come crumpl' tl. TIm y hiibitiuilly truoible much; and their neckfi haw an 
extraoidlnAry, apparently oonvi^Te, tnckward and forward movement. 
Good hirds walk in a singular manner, as if fheir small feet were stiff. 
Owing to their large tails, tin y fly ba-lly un a windy day. The dark- 
coloured varieties are generally larger than white FanUiils. 

Although l>etween the iK'st and common Fantails, now existing in 
England, there is a vast diflference in the iK)siUouand size of the tail, in 
the carriage of the head and neck, in the ccmvulsiTe movements of the 
neck, in the manner of walking, and in the breadth of the breast, the 
difforenc&s m gi-aduate awaj, that it is impossible to make mote than one 
sub-rn^*c. Moore, however, an excellent old authority,'* says, that in 
173") there were two sorts of broad-taiIe<l shakers (i. r. fantails). "one 
having a neck niucii longer and more Kkiider than the other;" and I am 
informed by Mr. R P. Brent that there is an existing German Fantail 
with a thicker and shorter beak. 

Suh^rae^ If. Java PantaU, — ^Mr. Swinhoe sent me firom Amoy, in China, 
the skin of a Fantail belonging to a breed known to have been impacted 
from Java. It was coloured in a ])eculiar manner, imlike any European 
Fantail, and, for a Faintail, ha<l a remarkably short iHak. Although a 
good bird of the kind, it had only 14 tail-feathei-s ; but Mr. Swinhot^ 
has counted in other birds of this breed fitom 18 to 24 tail^ftathenL "Fxma 
a rough sketch sent to me, it is erident that the tail ii not so mnch 
expanded or so much npraiscfl as in even s^ i^ond-nite European Fantails. 
The bird shakes its neck like our Fantails. It had n well-develo|)ed oil- 
gland. Fantails Avere known iu India, .as \\v shall hereafter see, Ixjfort^ 
the year IGUO ; and we may suspect that in the Java Fantail wo sue the 
breed in its earlier and lees improved oonditifm. 

Race YL— Torbit and Owl. (MdYen-Taobe: Pigeons k 

cravate.) 

Feathers divergent alonr/ the front of tlie neck and breast ; beak 
very thort, vertieally rather thick ; omphagut iomewkat enlarged, 

Turbits and Owls di£for from ea<>h other slightly in the shape of the head, 
in the former having a crest, and in the curvature of the Ixjak, but they 
may l>e here conveniently L'rouped togeth< r. These jiretty binls, some 
of which are very small, can 1x3 recognised at once by tlie feathers irre- 
gularly diverging, like a frill, along the front of the neck, iu the same 
manner, but in a less degree, aa along the back of the neck in the Jacobin. 
This btid has the remarkable habit of continually and momentBrily fafl^^ ng 
the upper part of the cesophagus, which causes a movement in the frilL 



.sVc the two oxoellentodilioiw pub- 18i>8, entitled 'A TreatiM on I^UMsy 
lislieil by Afr. J. M. Etiton in 1852 and Pigeons.' 
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Wlion the fps(>j)lmf?us of a doiul l>inl was inflated, it was seen to be larpror 
tlian in other breeds, and not so distin< tly separated from the crop. The 
PoutiT inflates Itoth its true crop and OBSophapis; tlie Tiirbit inflat^js 
in a niueh less degree the opsophapus alone. The l)eak of the Turbit 




is very short, l>einK "28 of an inch shorter than that of tlio rock-pigeon, 
proportionally with the size of their botlies ; and in sonic owls brought 
by Mr. E. \'enion Hareourt from Tunis, it was even shorter. The beak 
is vertically thicker, and perhaps a little broader, in proportion to that of 
the rock-pigeon. 
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Kace VII. — Tumbler-. (Tuiaiulcr, or Bui-zel-Taubeu : Uul- 

butaiits.) 

During flight, tumble backwards; hoJt/ generally small; beak 
generally shorty Mtnetimes txeemveltf sh&ri and conical. 

This mce may be divided into four snVraoeB, namely, Petsiao, Lotan, 

Common, and Bhort-faced Tumblers. These 8ul>racc8 mclude mnny 
Yarieties which hroed tnie. I have examined oi-^hi skclotons of varioiw 
kinds of Tunil>I< is: excepting in one iniix?rfect and doul)tful Rpccinien, 
the ribH ore only bovcu iu uiuuber, whereas the rock-pigcou has eight ribs. 

Sub^ice I, Penian Tumbkr$. — baTO received a pair direct from 
Penda, from tbe Hon. G. Munay. They were rather smaller birds than 
the wild rock-pipeon, Ix'ing al>out the size of the common dovecot ])i<ieon, 
white and mottled, sli^'litly fi athered on the f( t t. witli the Inak ju^t 
perceptibly shorter than in tiu' rock-pipon. Jl.^l. Consul, Mr. Keith 
Abbott, informii me that the diilcreuce in the leugth of lieak is no slight, 
that only practised Persian fiuioiers can distingnish these TmnUias from 
the common pigeon of the ooimtry. Ho informs me that they fly in flocks 
high up in the air and tumble well. Some of them occasionally appear 
to iH^come ?iddy and tumble to the gjround, in which respect they xeeemble 
8om<' of our Tumltlers. 

,Sni/-racc J I. Luimi, or Ldirtiin : Indian Ground Tumblers. — These biids 
present one of the most remarkable inherited habits or instincts which have 
ever been reomded. The specimens sent to me from Uadras by Sir W. 
Elliot are white, slightly iieathered on the feet, with the feathers on the 
head reversed; and they are rather smaller tlum the rock or dovecot 
pigeon. The beak is j)roix)rtionally only sli^Mitly sliortir and rather 
thinner than in the rock-pigeon. These liirds wiien gently shaken and 
placed ou the ground immediately begin timibling head over heels, and 
they continne thus to tomble nntil taken np and soothed,— the ceremony 
being gmerally to blow in their fiices, as in recovering a person from a 
state of hypnotism or mesmerism. It is asserted that they will continue 
to roll over till they die, if not taken uj). There is abundant evidence with 
resi>et;t to these remarkable peculiarities; but what makes the case tlie 
more worthy of attention Ls, that the iiubit has Iwen strictly inherited since 
before the year IGOO, for llie breed is distinctly described in tiie ' Ayeen 
Akbery.'" Mr. Evans kept a pair in London, imported by Oaptain 
Yigne; and ho assures me tiiat he has s( > n them tumV)le in the air, as 
well as in the manner aTx»vc deRcrilieil on tlie pround. Sir W. Elliot, 
however, writer tfi me from Madra,s, that he is informed tliat they tumbk' 
exclusively ou tiie ground, or at a very small height above it. He also 



1* EngUflh tniutlation, by F. Glad* 

win, 4th edition, vol. L The habit 
of tlio Lotin is also deseribpd in the 
Petfiiuu treatise before aliudetl tu, 
publiihed aboat 100 yean ago : at this 
<bte the Lotans were genemlly white 



and erested as at present. Bfr. Biyih 

d( > l il.i - tlit'sc birds iu * Annuls uiul 
Mill,', of Nat. Hist.,' vol. xiv., 1847, p. 
104 ; he hays lliut they " may be secu 
at any (tf the Oalcutte btrdtdealeis.*' 
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mentions auuthcr »>ub- variety, culled the Kuhui Lotau, which beginb tu rull 
over If only touched on the neok with a lod or wand. 

SvUMoee JII, Commt^ EnjfiUh TtMnNm.— These birds have ezaoUy 
the same habits* as the Persian Tum>)lcr, but tumble better. Tlie English 
bird is rather smaller than the Tersian, and the Ixak is plainly shorter. 
Compared with the rock-pigeon, and proportionally with the size of 
Ixxly, the iK^ak is from "15 to nearly "2 of an inch shorter, but it is not 
thinner. There are several yarieties of the ccnninon Tumbler, namely, 
BakiheadB, Beavds, and Dutch BoUeis. I haye kept the latter aliye; 
they haye differently shaped heads, longer necks, and are fcatlior-footed. 
They tumble to mi extraordinary degree ; as Mr. Ihxnt remarks,'" "Every 
" few secouds over they pro; one, two, or tliree simimersaults at a time. 
" Here and thci-o a bird gives a very quick and rapid spin, revolving 
" like a wheel, though they sometimes loee their balance, and make a 
" latiier ungraoefol foil, in which th^ occasionally hurt themselyes by 

striking some oVtject." From Madra.s I have received sereral specimens 
of the common Tuml)ler of India, diflfering slightly from each other in the 
length of their l)caks. Mr. Brent s^nt me a dead specimen of a "House- 
tumbler,"'' widch is a Scotch variety, not differing in general appear- 
ance and form of beak from tiie common Tumbler. Mr. Brent states that 
these fairds generally begin to tumble "ahnost as soon as they can well 
"fly; at three months old they tumble well, but still fly strong; at fiye 
" or six months th^ tumble excessively ; and in the second year they 
" mostly L'ive up flying, on account of their tumbling so much and ko 
" ciotie' to the ground. Some fly ruimd with the flock, throwiiit; a clean 
" summersault every few yards, till they are obliged to settle from giddinebs 
" and exhaustion, lliese are called Air TumUen, and they commooly 
" thiQiw bcm twenty to thirty aunmeisanlts in a minute, each dear 
" and clean. I haye one red cock that I haye on two or three occaaiong 
" timed by my watch, and counted forty summersaults in the minute. 
" Others tumble ditfereiitly. At first they throw a single summersault, 
" then it is double, till it l»ecomes a continuous roll, which puts an end 
" to flying, for if they fly a few yards over they go, and roll till they 
" reach the ground. Thus I had one kill herself, sikI another broke his leg. 
** Many of them turn oyer only a few inches from the ground, and vnil 
" tumble two or three times in flyiiiL' across their loft. Tliese are called 
" House-tumblers, from tumbling in tlie house. The act of tumbling seems 
" to be one over wliich they have no control, an involuntary movement 
** which they seem to try to prayentb I luiyc seen a bird sometimes in his 
" struggles fly a yard or two straight npwazds, the impulse forcing him 
" backwards while he struggles to go forwards. If suddenly startled^ or 
** in a strange plaee, they seem less able to fly than if quiet in their accus- 

tomed loft." These Uouse-tumbleis differ from the Lotan or Ground 



'« •Journal of Hcfftienltnie»* Oct 22, tage (iartlenor,' 1858, p. 2m. Also Mr. 

1801, p. 16. Ilreiit'8 pa|)or,* Jonriial of Uorliculture/ 

'7 iiee Ihu acuouui uf the Uuuac- 18(il, p. 7(i. 
tumblers kept at Ghugow, in the *Oc»t- 
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Tumbler of India, in not mjuirinK to Ik? Kliakon in order to begin 
tuiiibling. The broed has ])robiibly Ik'ou fonnod merely by selecting the 
best common TuiiibKrs, though it is jxissible that they may have been 
crossed at mmv tbmier xicriod with Lotuns. 




Suli-nire J I'. sh„r(-/ucr,1 Turnhh rn. — These are marvellous bink, and are 
tlie glory and j»ride of many fanciers. In their extremely short, sharp, and 
conical beaks, with the skin over the nost rils but little developed, they almost 
depart from the type of the Columbidae. Their heafls are nearly globular 
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and npwright in front, so that some fandere say" "the head tahonld 
ri s^ mble a cherry with a Larli y-coam stuck in it." These are the amalliKt 
kind of pigeons. Mr. Ewiuilant jx^ssossed a bhio Ikldhead, two years old, 
whicli when alive weighed, before feedinp-time, only 6 oz. 5 drs. ; two others, 
each weighe<l 7 oz. We have seen tliat a wild rock-pigeou weighed 
14 oz. 2 drH., and a Bunt 34 oz. 4 dig. Short-faoed Tumblers have a 
remiurkably erect carriage, witli prominent breasts, drooping wings, and 
Tery small feci The lenpth of th. In ak from the tip to the feathered 
base was in one good bird only -l of inch; in a wild rock-pipeon it 
was exactly (louMc this lenpth. As tliese TiniiMers have shorter b<xlieK 
than tho wild rock-pigeon, they ought of course to have shorter beaks; 
bat proportionally with the size of body, the boalc is "SB of an inch 
too short So, again, the feet of this bird irereactnally "45 shorter, and pro- 
portionally '21 of an inch shorter, than the feet of the rock-pigeon. The 
middle toe has only twelve or thirteen, instead of fourteen or fifteen 
scutellfc. The primary wing-feathers are not rarely only nine instead of 
ten in numlK-r. The improved Bhort-faced Tumblers have almost lost 
the power of tumbling ; bat there are several anthentic accounts of thdr 
occasionally tumbling. There are aereral sub-varielies, snch as Baldheads, 
Beards, Mottles, and Alniontis ; the latter are remarkable from not aoqniring 
their perfectly-coloured plumage imtil they have moulted three f)r four 
times. There is good reason to l»elieve that most of these sul)- varieties, 
some of whicii breed truly, have arisen since the publication of Moor's 
treatise in 1735.>» 

Finally, in r^rd to the whole group of Tomblers, it is impoflsible to 
conceive a more perfect gradation than X have now lying l)eforc me, from 
the rock-pigeon, through Persian, Lotan, and common Tumlders, up to 
the marvellous short-faced lards; which latter, no ornithologist, judging 
inmi nare external structure, would place in the same genius with the 
rock-pigeon. The differences l>etween the successive steps in this series 
are not greater than those which may he obserred between common dove- 
cotppigeons {0, Una) bronght from diflforent oonntries. 

Race VIII.~IifoiAN Fbill-bagk. 

Beak very short ; feathers reversed. 

\ specimen of this bird, in spirits, Avassent to me from Madnis !>y Sir \V. 
Elliot. It is wholly different from the Friii-back often exhibited in 
England. It is a smallish bird, about the size of the common Tumbler, 
bnt has a beak in all its proportions lihe oar short-lboed Tumblers. The 
I>eak, measured from the tip to the feathered base, was only '46 of an inch 
in length. The featherR over the whole l>ody are reversed or curl luickwards. 
Had this hiid orenrred in !airo|)e, I sliould have thought it only a mon- 
strous vai ji ty of ulu" iiiiprtntil Tumbler; but as short-faced Tumi)lers aru 
not known in India, I tlunk it must rank as a distinct breed. Probably 

*» J. M. Eaton's * Tnatiie on Pigeoiia»* » J. M . Eaton's Treatise, edit 18$8, 
1S52, p. 9. p. 76. 



Digitized by Google 



154 



DOMESTIC FIGEONS. 



Chap. V. 



this is the breed soeii by Hosselquuk in 1757 at Ouro, and said to have 
been imported firom India. 

Bace IX.— Jacobin. (Zopf or Perlicken-Taabe : Nonnains.) 

Ikathen of the neek forming a Jwud ; wingt and tail long ; beak 
moderatdy thort. 

This pip'on can ;it oiu-e l>o recognised l>y its Ikm) !, almost enclosing tlio 
head and mctliug in front of thu uuck. The hood »>cc'Iub to be merely an 
ffiaggeration of the crest of rereiBedifeath^ on Uw bat^ of the head, vhieli 
is common to many snb-yarieties, and which in the Lata-taube* is in a 

nearly intt nnediiitc state In^tween a hood and a crest. The fcMtlu rs of the 
lioixl are i !< nif^'atiMl. liotli the winprs and tail are likewise much t loii-atrd ; 
thus tilt' t )M<'d wing of the Jacobin, tliongh a somewhat smallt-r lard, 
in fully ii incli longer than in the rock-x>igeon. Takmg tlie length of the 
body without the tail as the standard of oompaiison, the folded wing, 
proportionally with the wings of the lock-pigeon, is 3i inches too long, 
and the two wings, from tip to tip, 5i inches too long. In disposition this 
hird is ningularly quit t. s«'ld<»ra flying or moving al)0ut, as liechsteiu 
and Uio<lcl have likewise reniarkoil in Germany.^' The latter anthfn* 
alsc) notices the length of the \nngs and tail. The Uak is nearly "2 of an 
inch shorter in proportion to the size of the body than in the rock- 
pigeon; but the internal gape of the nurath is conaidenably wider, 

Gnoup IV. 

The birds of this group may be cbatactensed by their resem- 
blance in all important points of stmcturey especially in the 
beak, to the rock-pigeon. The Trumpeter forms the only well- 
marked race. Of the numerous other sub-races and Tarieties 
I shall specify only a few of the most distinct which I hare 
myself seen and kept alive. 

Race X.— Tbumpeteb. (Tiommel-Taube ; Pigeon tambour; 

glougou.) 

A tuft of f father a at the base of the beak curling forward ; feet 
much feathered; voice vary peculiar ; size exceeding that of the 
rock-pigeon. 

This is a well-marked breed, with a peculiar voice, wholly unUke that 
of any other pigeon. The c<^nj is rapidly repeated, and is continued for 



^ Ncomciiitcr, ' Taubenzucht,' Tub. 4, «. 26. lj4-chtfU'in, ' NaturgeK>hiclttc 
tig. i. DcutwhlundB,' Band iv. s. 96, 179.*!. 

« Ricdol. 'Die TkuUnisticht,' 1821. 
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iereisl minntes; hence their name of TtnmpeteTB. They are also cha- 
lacteriaed by a tuft of elongated feathera, which curls forward over the 
base of the ]>f:ik, and whicli is pi^sessed by no other brml. Their feet 
iiTL' so heavily fcatliered, ilmt tluy almost appear like little winprs. They 
are larger birds than tho rock-pigcon, but their beak is of very uearly the 
acnne proportJonal aize. Their liaet axe rallier maal]. Thk hieed was 
prarfecily oharaoterised in Moore's time, in 1786. Mr. Brent says that 
two varieties exist, which dUkt in size. 

Kace XI. — tScarcely differing In structure from the wild 

Columba livia. 

Sith'racf I. Lmiqlfva. Size hxs t/uiv flu- Jiock-pvjtoii i voirj- wnj prciiJiar. 
— As this bird agrees in nearly all its proportions with tho rock -pigeon, 
though of smaller sizo, I should not have thought it worthy of mention, 
had it not been for its peculiar voice— a character supix>sed seldom to 
vary with hirda. Although the voice of the Laugher is very different 
from that of the Trumpeter, yet one of my Trumpeters used to utter a 
single note like that of the Laugher. I have kept two varieties of 
Laughers, whit h ditTt rcd only in one variety being turn-cro\yncd ; tho 
smooth-headed kind, for which I am indebted to the kitidncss of ;Mr. 
Brent, besides its peculiar note, used to coo in a singular and pleasing 
manner, which, independently, struck both Mr. Bient and myself aa 
resembling that of the turtlendove. Both vatietks come from Arabia. 
This breed was known by Moore in 1735. A pigeon wliich seems to say 
Yak-roo is mentioned in ICOO in tlie ' Ayt en Akbery,' and is i)robibly tho 
same breed. Sir W. Elliot has also .■vt iit mi- from Madras a |)igeon called 
Yuhui, said to have come from Mecca, wliicii does not diiier in appearance 
from the Laugher; it has '*a deep mekncholy voice, like Yahn, often 
repeated." Yahn, yahn, means Oh Qod, Oh God ; and Sayzid Mohammed 
Musari, in the treatise written about 100 yean ago, says that these birds 
"are not flown, Ixcansc they repeat the name of the most high God." 
Mr. Keith Abl)ott, however, informs me that the common pigeon is called 
Yahoo in Persia. 

Sub-raeB II, Gmmon FriU^ek (Die Strupp-Taube). Beak rather longer 
than in ike Bock-pigem; feather$ reverud, — ^This is a ooosiderBbly hurger 

bird than tho rock-pigeon, and with the beak, jwoportiomilly with the 
Bize of Ixxly, a httle (viz. l)y "(M of an inch) longer. The feathers, espe- 
cially on tho wing-coverts, have their points curled upwards or back- 
wards. 

Sub^racelll, i?un«(Pigeons-coqni]]es)i These elegant birds are smaller 
than the rock-pigeon. The beak is actually 17, and proportionally with 

the size of the liody *1 of an inch shorter than in the rock-pigeon.s, although 
of the same tliickne.ss. In young birds tho soutellffi on the tarsi and toes 
are gem rally of a leaden-black colour; and this is a remarkable character 
(though obiserved in a lesser d^ree in some other breeds), as the colour of 
the legs iu the adult state is subject to very little variation in any breed. 
I have on two or three occasions counted thirteen or fourteen feathers in 
the tail; this likewise occurs in the barely distinct breed called Helmets. 



156 



Cmai'. \'. 



Nuiis are syiiiinetrically ooloared, vith the head, primary wing-feathers, 
fail, and tail-coverte of the same eolour, namely, Mack or ied» and with 

the rest of tla' iKxiy white. This hreod has retained the s^-.anv character 
since Aldiovaii li wrote in 1600. I have received from Madras ahnost 
similarly colinnnl Mnls. 

.Su>)-r<i<:> II . .S/.»./s (Die iilaKs-Tiiul»0 : Piteous heurte^). — Tlu*e birds 
are a very little larger than the rock-pigeon, with the beak a trace Hmaller 
in all its dimendons, and with the feet decidedly smaller. Tfaey are 
symmetrically coloured, with a spot on the forclicml, with the tail and 
tail-coverts of the same cnlonr, the rest of the l»o<ly Ik ing white. This 

)>r 1 < xist* <1 in 1G7G; '^ ;in<l in 1735 Moore remarks that they breed truly, 

as ifj the disc at the present day. 

Sub-race V, Swallows— These birds, as measured from tip to tip of wing, 
or ftom the end of the beak to the end of the tail« exceed in size the loek- 
pigeon; but their Ixxiies are nnich less bulky; their feet and legs are like- 
wise smaller. The beak in ofalKiut the 8a!nt' Kn^'tli, but mtlier slighter. 
Altogctlior tlii ir general appearance is consiilt ial-ly different from that of 
the rook-pi^eou. Their headw and wings are of the same colour, the rest 
of tlie body being white. Their flight is said to be peculiar. This seems to 
be a modem breed, which, however, (mginated before the year 1795 in 
Germany, for it is described by Bechstein. 

IJcaideti the st^veral brwds now dcs< rjUxl, three or four other very 
distinct kinds existed lately, or perhaps still exist, in Germany and 
France. Firstly, the Eaimeliten, or Carme Pigeon, whi<di I have not 
seen; it is de.scrilHxl as of small si/e, with very short legs, and with an 
extremely short Injak. Secondly, the Finnikin, which is now extinct in 
England. It had, accordiug to jiloore's'^' treatise, published in 17o5, a 
tuft of feathers on the hinder part of the head, wliich ran down its back 
not unlike a horse's mane. When it is salacious it rises over the hen 
and tunu round three or four times, flapping its wings, then reverBes and 
turns as many time.s the other way.*^ The Turner, on the other hand, 
when it " plays to the female, turns only one way." Wliether these extra* 
ordinary statements may l>i" trusted 1 know not; but t)te inheritance of 
any habit may be believtxl, after what we have seen with resjiect to the 
Ground-tumbler of India. MM. Boitard and Corbie describe a pigeon** 
which baa the singular habit of sailing for a oonsideBable tune through 
the air, without flapping its wings, like a bird of prey. The confiision 
is inextricable, firora the time of Aldrovandi in IGOO to the present day, 
in the accoimts publi.shwl of the Draijers, Smiters, Finnikins, TumerB, 
Clmiuers, tie, whioli arc all remarkable from their maniifr of flipht. Mr. 
lireiit iiitoruis me that he lias seen one of these bitxxls in Germany witii 
its wing-feathers injured l^xm having been so often struck together; but he 
did not 860 it flying. An old stuffed speeimen of a Finnikin in the Britiah 
Museum presents no well-marked oharaoter. Thirdly, s singular pigeon 

« WilloiigUby'H ' OruiUiology,' edited Moore, p. 98. 
byBigr. Ftgeou Patu Flongcvr. 'Les 

» J. M. Eaton's edition (1858) of Piseonii,' &c.. p. 14>5. 
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with a forked tail is msiitioiied In some treatises; and as Bechstcin'^ 
briefly deseribea and figoxes this bird, with a tail " baying completely 

the structure of that of the houso-s^vjillow," it must once Imvc txistcJ, 
for Bechstein was far too good a naturalist to have confouiidi d any dis- 
tinct species with th(^ domestic pigeon. Lastly, an extraordinary pigeon 
imported from ]ielgiuiu has lately been exhibited at the Philop<?risteron 
Society in London,^ which "coiyoinB the colour of an archangel with 
the head of an owl or barbj its most striking pecuHarity being the extra- 
ordinary length of the tail and win^feathero, the latter crossing* Ijeyond 
the tail, and giving to the bird the appearance of a gigantic swift (Cypselus), 
or long-winged hawk." Mr. Tegotmciej- informs me that this bird weighed 
only 10 ounces, btit in kngth was 15j inches from tip of beak to end of 
tail, and 32^ ioehes from tip to tip of wing; now the wild rock-pigeon 
weighs 141 onnees, and measoies ftom tip of beak to end of tail 15 inches, 
and from tip to tip of wing only 361 inches. 

I have now described all the domestic pigeons known to me, 
and have added a few others on reliable authority. I hare 
classed them under four Groups, in order to mark their affinities 
and degrees of differenoe; bat the third group is artificial. The 
kinds examined by me form eleven races, which include several 
sub-races; and even these latter present differences that would 
certainly haye been thought of specific Value if observed in a 
state of nature. The sub-races likewise imslude many strictly 
inherited varieties ; so that altogether there must exist, as pre- 
viously stated, above 150 kinds which can be distinguished, 
though generally by chaiaeiers of extremely slight importance. 
Many of the genera of the ColumbidaD, which are admitted by 
ornithologist.^;, do not differ in any great d( gn o from each other ; 
taking this into consideration, there can be no doubt that seveml 
of the most strongly characterised domestic forms, if found wild, 
would have been placed in at lejist five new genera. Thus, a 
new genus would have been formed for tiio reception of the 
improved English l*outer : a second genus for Carriei-s and 
Runts ; and this would liave beeti a wide or coniprehensivo 
genus, for it would have admitted eoiuniou Spanish Kunt^i with- 
out any wattle, short-l)eaked Hunts like the Tronfo, and the 
improved I'^nglish Carrier: a third genus wouhl have been 
formed for the Harb: a fourth for the Fantail: and hustly, a 
fifth for the short-beaked, not-wattled pigeon^ such as Turbits 

^ 'Natnrgeseh. Deatachlmuiw' Band * Mr. W. B. Tegetmoier, *Jouiiial 
iv. a. 47. of Hortiottltnra,* Jan. 20th, 1868, p. 58. ' 
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and short-facwl Tumblers. Tlio reraainincr finmostio forms mijrht 
have beuD included iu the same genus with the wild rock-pigeon. 

Individual Variability ; Variatiom of a remarkable nature. 

The differences whfcli we hare as yet considered are charac- 
teristic of distinct breeds ; bat there are other differences, either 
confined to indiTidnal birdst or often observed in certain breeds 
but not characteristic of them. These individual differences are 
of importance, as they might in most cases be secured and 
accttmnlated by man's power of selection; and thus an existing 
breed might be greatly modified or a new one formed. Fanciers 
notice and select only those slight differences which are exter- 
nally visible ; but the whole organisation is so tied together by 
correlation of <]frowth, that a chan«;e in one part is frequently 
accompanied by other cluingc.s. For our purpose, modifications 
of all kinds are equally imj)ortRnt, and, if aflTecting a part wliich 
does not commonly vary, are of more importance than a modi- 
lication in sumo conspicuous part. At the present day any visible 
deviation of character in a well-established breed is rejected as 
a bleniisli : but it by no means follows that at an early period, 
before well-marked breeds had been formed, such deviations 
would have been rejected ; on the contrary, they would have 
been eagerly preserved as presenting a novelty, and would then 
have been slowly augmented, as we shall hereafter more clearly 
see, by the process of unconscious selection. 

I have nuulr numerous im asurcment^ ol tlio viiriDUs parts of tbe bod}' iu 
the Rcveral breeds, and have hardly over found them quite tbe name in 
birds of the same breed,— the diffiarenoes being greater than we oonmionly 
meet with in wild species. To begin with the primary feathers of the 

wing and tail; but I may first mention, as pome readers may not be aware 
of the fact, that the numtx r of the primary wiuf; and tail feathers in wild 
birds is generally constant, and characterises, not only whole genera, 
but even whole families. When the tail feathers are unusually numerous, 
as for instanoe in the swan, they axe apt to be Tariablo in nnmber ; bat this 
does not apply to the several species and genera of tbe Colmnbidffi, which 
never (as far as I can liear) have less than twelve or more than sixteen 
tail-feathers; and these nimitH'rs charMctt risr. with nm' exception, wliolo 
Bub-fifimiUes.'" The wild rock-pigeou has twelve tail-feathers. With Fail" 

V ' Coap-d'ceil sur I'Ordro dea Ikndus), 1854-^. Mr. Blyth, in 
Pigoona/ par C. L. Bonaparte (Oomptea * Annals of Nat. Hiat.* wd. xix., 1847* 
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tafla, M we have seen, the number varies Troui fourteen to forty-twa In 

two yoiing birds in the same nc8t I counte<l twenty-two and twenty-seven 
feathers. Pouters are very liable to biive additional tail-feathers, and I 
have seen on several occasioua fourteen or tifteeu in my own birds. Mr. 
Bolt had a apedmen, eiamined hj Mr. Tamil, vith seventaen.tail feathers. 
I had a Nun with fbirteea, and another witti foorteen tail-liaafhera; and 
in a Helmet, a breed barely distingiushable from the Nun, I have counted 
fifteen, and have heard of other such instances. On tlie other liand, Mr. 
Brent possessed a Dragon, wliich during; its wliole life never had more than 
ten tail-f«athers ; and one of my Dragons, descended from Mr. Brent's, 
had only eleven. I have seen a Baldhead-Tnmbler with only ten; and 
Mr. Bient had an Air-Tumbler with the same number, bnt another with 
fonrtemi tail-feathers. Two of those latter Timiblers, bred by Mr. Brent, 
W(<te remarkable,— one from having the two central tail-feathers a little 
divergent, and the other from liaving the two outer feathers longer by 
three-eighths of an incli than the otliei-s ; so that in both cases tiie tail 
exhibited a tendency, but in difEbrent ways, to become forked. And this 
showB na how a awaJlow-tailed braed, lilce that described by Beehstein, 
might have been formed by careful selection. 

With respect to the primary wing-feaithers, the numlKn- in the Ck)lum- 
bidffi, as far as I can find out, is always nint^ or ten. In the rock-pigoon 
it is ten ; but I have seen no less than eight short-faced Tumblers with 
only nine primaries, and the occorrenoe of this number has Xn^cn noticed 
by fimders, owing to ten flight-featheis of a white oolonr being one of the 
points in Short-faced Baldhcad-Tumblers. Mr. Brent, however, had an Air u 
Tumbler (not short-faced) which ha<l in iKjth wings eleven priaiaije8i Mr. 
Corker, the eminent Vtreeder of prize Carriers, assures mo that some of his 
birds had eleven i)rimaries in lH)tli M ings. I have seen eleven in one wmg 
in two Pouters. I have been assured by three fanciers that they have seen 
twelve in SoaoderooDs; bnt as NeumeiBter asserts that in tiie allied 
Flormee Runt the middle flight-feather is often double, the number 
twelve may have been caused by two of the ten primaries having eacli 
two shafts to a single feather. The secondary wing-feathers are difficult 
to count, l)ut the inimlier seems to vary from twelve to fifteen. The 
length of the wing and tail relatively to the Ixxly, and of the wuigs to the 
tail, certainly vazies; I have especially noticed this in Jacobins. In Mr. 
Bnlfs magnificat collection of Bouters, the wings and tail varied greatly in 
length ; and were sometimes so ranch elongated that the birds could hardly 
play upright. In the relative length of the few first primaries I have <>!»- 
served only a slight degree of variability. Mr, Brent informs me that lie 
has observed the shape of tlie first feather to vary very slightly. But the 
varwtion in these latter pointa is extremely slight compared with what may 
often be observed in the natural species of the ColumbidflB. 

In the beak I have observed veiy oomuderable diflforences in birds of the 



p. 41, mcntiona, as a very singular iiict, 
** that of the two tpeetes of Ectopistei, 
whiflh are newly allie<I to each other, 
one ahonld have fourt(-en taii-feathera, 



while tlio other, the pa^^ugcr pigeon of 
North America, shoiild poMew Imt the 
nnial numlmr— twelve.** 
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same breed, as in carefully l)rr<I Jacobins and Trnmpotcrs. In Carriers there 
is often a eonspicuoiis ditTerencf in the (1< ^ricr of attenuation and curva- 
ture of the l»eak. So it is indeed in many l)reeds : thus i had, two strains of 
black B&rhti, which evidently differed in the comtove of the upper 
mandible. la width of mouth I heve fbimd a greet diffevanee in two 
SwallowB. In Fantails of first-rate merit I have seen some birds witli 
much longer and thinner necks tlian in others. Other analogous facts could 
be given. Wo have stxm that the oil-j?land is aV>orted in all Fantails (with 
the exception of the sulvrace from Java), and, I may add, so hereditary is 
this tendency to ulwrtion, that some, although not all, of the mongrels 
Ikom the Eantail and Footer had no oil-f^laod ; in one Swallow ont of manj 
which I have examined, and in two Nuns, there was no oil-gland. 

The nnmber of the scutellfe on the toes often varies in the same ])rced, 
and aomctimes ovtn difforg on the two feet of the same individual; the 
Shetland ro<-k-|)iL:t on has fifteen on the middle, and six on the hinder toe; 
wiiereuii i have seen u liuut with sixteen on the middle and eight on the 
hind toe; and a short-ftoed Tumbler with only twelve and Ato on these 
same tosa. The rock-pigeon has no sensible amount of skin between ite toee ; 
but I poesessed a Six>t and a Nun with the skin extending for a space of a 
quarter of an inch from tlu^ fork, lietwixni the two I'nunr toes. On the 
other hantl, as will liun after \ni more fully sliown, pigeons with fcathenxl 
feet very generally have the bases of their o<t(<r toes connected by skin. I 
bad a zed Tumbler, which had a coo unlike that of its fellows, ai)preaching 
m tone to that of the Laugher: this bird had the habit, to a dtgiKO which 
I never saw equalled in any other pigeon, of often walking with its wings 
raised and arched in an elegant manner. I need say nothing on the great 
variability, in almost every breed, in size of ]H)dy, in colour, in tlsr iVutiiering 
of the feet, and in the feathers on the l)ack of the head Liemg reversed. But 
I may mention a remarkable Tumbler" exhibited at the Crystal F^dace, ' 
which had an irregular crest of feathers on its head^aomewhat like the tuft 
on the head of the Polish fowl. )Ir. Bult reared by accident a hen Jacobin 
with the feathers on the thigh so long as to reach the ground, and a cock 
ha\'ing, but in a lesser dt gree, the same peculiarity : from these two birds 
he bred others similarly characterised, which were exhibited at the PliiUn 
peristeron Club. I bred a mongrel pigeon which bad fibrous feathers, and 
the wing and tafl-fBathera ao diort and imperfect that the bird could not 
fly erai a foot in hdghi 

There are many singular and inherited [wculiarities in ilie 

phimugo of pigeons : tluis Aliiujiid- i umblers do not acquire tlieir 
perfect mottled leathers until they have moulted three or four 
times: the Kite Tumbler is at lii-st brindled black and red with 
a barred appeuianee. I)ut when "it throws its nest feathers it 
becomes ahnost bluck, generally with a bluish tail, and a reddisli 
colour on the inner \vel)s of the primary wing feathers."® Neu- 

^ DeiM-ril^ed and figui. d ia the -■9 ' The Vige<m Book,' by Mr. a P. 
* Foultr) Chronicle' vul. iii.. ISoo. p. 82. Brent, iHStB^ p. 41. 
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meister describes a breed of a black colour with white bars ou 
the wing and a white crescent-shaped mark on the liro.ist; these 
marks are generally rusty-red before the first moult, but aft^r the 
third or fourth moult they undergo a change; the wing-feathers 
and the crown of the head likewise then become white or grey." 

It Is an important fact, and I believe there is hardly an 
exception to the role, that the especial characters for which each 
breed is valued are eminently variable: thus, in the Fantail, 
the number and direction of the tail-feathers^ the carriage of the 
body, and the degree of trembling are all highly variable points ; 
in Pouters^ the degree to which they pout» and the shape of 
their inflated crops ; in the Carrier, the length, narrowness, and 
curvature of the beak, and the amount of wattle; in Short- 
iheed Tumblers, the shortness of the beak, the prominence of the 
forehead, and general carriage," and in the Almond Tumbler 
the colour of the plumage ; in common Tumblers, the manner 
of tumbling; in the IJarb, the breadth and shortness of the beak 
and the amount of eye-wattle ; in lUints, the size of body ; in 
Turbits, the frill ; and lastly in Trumpeters, the cooing, as well 
as the size of the tui't of feathers over the nostrils. These, 
which are the distinctive and st lected characters of the several 
breeds, are all eminently variable. 

There is another interesting fa^t with respect to the character 
of the diiVcrent breeds, namely, that iliry are often most strongly 
displayed in the male bird. In Carriers, when the males and 
females are exhibitetl in separate j)eus, the wattle is plainly 
seen to be much more developed in the males, though I have 
seen a hen Carrier belonging to Mr. Haynes heavily wattled. 
Mr. 'iV'getmeier informs me that, in twenty Barbs in Mr. P. H. 
Jones's possession, the males had generally the largest eye- 
wattles; Mr. Esquilant also believes in this rule, but Mr. H. 
Weir, a first-rate judges entertains some doubt on the subject 
Male Pouters distend their crops to a much greater size than do 
the females; I have, however, seen a hen in the possession of 
Mr. Evans which pouted excellently ; but this is azf unusual div 
cumstance. Mr. Harrison Weir, a successful breeder of prize 

X* ' Die Stmirhalbiicc Tanbe^ Dis b!er; by J. M. Eaton, 189^ p. ^ at 

Ganze, &c..' s. 21 , tab. i. fig. 4. {WMim. 
*> ' A Treati.?« on the Almoud Tum- 

VOL. I. M 
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Fantails, iufbims me that liis cock birds oiten liave a greater 
nnmlier of tail-feathers than the hens. Mr. Eaton asserts* that^ 

if a cock and hen Tambler were of equal merit, the hen would 
be worth double the money; and as pij^eons always pair, so tluit 
an equal number of l)oth sexes is necessary iur reproduction, this 
seems to sliow tliat high merit is rarer in tlie female than in the 
male. In tlio development of the frill in Tiirbits, of the hood in 
Jacobins, of the tuft in Trumpeters, of tumhliiig in Tumblers, there 
is no difTerpnce Ivetween the males and females. I may here add 
a rather diiferent ease, namely, the existeiire in France"" of a 
wine-coloured variety of the Pouter, in which the male is gene- 
rally chequered with black, whilst the female is never so che- 
quered. Dr. Chapnis also remarks^ that in certain light-coloured 
pigeons the males have their feathers striated with blanlc, and 
these striae increase in size at each moult, so that the male ulti- 
mately becomes spotted with black. With Carriers, the wattle, 
both on the beak and round the eyes, and with Barbs that round 
the eyes» goes on increasing with age. This augmentation of 
character with adyancing age, and more especially the difference 
between the males and females in the aboye-mentioned several 
respects, are highly remarkable facts, for there is no sensible 
difference at any age between the two sexes in the aboriginal 
rock-pigeon; and rarely any such difference throughout the 
whole family of the Gohunbid^.* 

Otteoioffieal CharaHen. 

In the skeletons of tlie various breetls there is much varia- 
bility; and though certain differences occur frequently, and 
others rarely, in certain l)ree(ls, yet none can Ik' snid to be abso- 
lutely characteristic of any breed. Considering that strongly- 
marked domestic races have been formed chiefly by man's power 



« A Trefttiie^ Ac, p. 10. 

3S Boitard and Gorfai^ * Let Pigeao^* 
Ac., 1824, p. 173. 

* Le ligeou Yoyageux Bulge,' 1865, 
p. 87. 

» Trof. A. Newton (Troc. Zoolog. 
Soc^' 18G5, p. 716 r. marka tluit he 
knows no speciaa wliicb preflenta any 
lenailuble leamal dirtiiiction ; Imk it to 
ilited C Natonlkt's mmxj, Bifds, vol 



is. p. 117) that the esoresoenee afc the 

bo90 of the beak in tlie Carpophuga 
ocrttnica is sj xtial : thia, if coxTPct, is an 
interestiug puiut of analogy wiUi tiio 
male Ourrior, which hM fhe wattle at 
the base of its bt-nk so much more de- 
veloped than in the fcm-.ilo. Mr. Wallace 
infonuii me that in tiiu tiub-family of the 
TrenmidJB the Mies often iittu in 
vindnM of odour. 
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of selection, we ought not to cxpoct to find gieat and constant 
differences in the skeleton ; for fanciers can neltlier see, nor do 
they care for, modifications of stractnre in the internal frame- 
work. Nor ought we to expect changes in the skeletons from 
changed habits of life; ss every facility is given to the most 
distmct breeds to follow the same habits, and the much modified 
taoes ate never allowed to wander abroad and procure their own 
food in various ways. 
Moreover, I find, on 
comparing the ske» 
letons of Cfohtmha 
Utfia, <maty palum- 
du9, and turtur, 
which are ranked 
by all systematists 
in two or three dis- 
tinct though allied 
genera, that the 
differeTiPes are ox- 
tremely slight, cer- 
tainly less than be- 
tween the skeletons 
of some of the moat 
distinct domestic 
breeds. How far 
the skeleton of the 
wild roek-pigeon is 
constant I have no 
means of judging, 
as I have examined 
only two. 

.^7.;///. — Tlie indivi- 
dual lH»iies, c.^i>ecially 
those at the Ijoho, do 
not diliiHr in shape. 
But the whole skull, 
in Ha proportions, out- 
line, and relative direc- 
tion c»f the )xmoB, differs prontly in some of the hroods. as inaf be p^rpvi 
by comparing tiie figures of (a) the v,i\d rock-pigeon, (b) the short- 

M 2 





Rg. 24.— SkulU of I'lpwins vi.H«() lit^rnlly, of nalui.il si/*. 
A. WUd Hock-plg«OD. C'olumba lieia. fi. Sburi tuccd 
ttebtor. C EofCIUli Gterter. B. 
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faced tumbler, (c) the English earner, and (d) the Bagadotten carrier (of 
Kenmeister). all drawn of fhe natuzal size and viewed laterally. In tiie 

carrier, besides the elongation of the bones of the face, the space between 
the or})its is pr(^iK)rtionally fi little narrowor than in tlie nx'k-pipwn. In 
the Bagadotten the nppcr mandible is n niarkably arolud, and the pre- 
nuudliary lx>ncs are projiortionally broader. In the short-faced tumbler 
the skull is more globular; all the bones of the face are much shortened, 
and the front of the skull and descending nasal bones are almost perpen> 
dicnlar; the maxillo-jugal arch and premaxillary bones form an almost 
straight line ; the space l)etween the prominent edges of the eye-orbits is 
depressed. In the barb the premaxillary hono^ are much phnrtened, and 
their anterior portion is thicker than in the r(x;k-pigeon, as is tlic lower part 
of the nasal bone. In two nuns the ascending branches uf the prcmaxil- 
laDOB, near their tips, were somewhat atfcsnnated, and in these birds, as 
well as in some others, for instanoe in the spot, the occipital crest over the 
foramen was considerably more prominent than in the rock-pigeon. 

In the lowiT ji\w, the articular surface is proportionally smaller in many 
breeds than in the rock-pigeon ; and the vertical diameter more especially 
of tlie outer part of the articular surface is considerably shorter. May not 
this be aooomtted for by the lessened nse of fhe jaws, owing to nntritiofui 
food baring been given during a long period to all highly improved pigeons ? 
In runts, carriers, and barbs (and in a lesser degree in several breeds), the 
whole side of the jaw near the nrticnlar end is bent inwards in a highly 
remarkable manner; and the .siijnii n- martrin of the ramns, beyond tbo 
middle, is reflexcd in an ecjually remarkable mauutr, as may be seen in the 
aooompanying figures, in compazisQii with the jaw of the lock-pigeon. 




B 

Vlt.».~LoirarJiwa,MeBft«ii il»ov«,of natonlatK* A. Beek-plgMo. & Bunt C Bub. 

This reflexion of the upper margin of the lower jaw is; plainly connected 
with the singularly wide gaj)c of the month, as has t)een drscrilxd in runts, 
carrieris, and barbs. Tho reflexion is well shown in tig. 20 of the bead 
of anrntbseenfrom above; heie a wide open space may be observed on 
each tide, between the edges of the lower jaw and of the pzemaziUaiy 
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bones. In the rock-pigeon, and iu tioveral domecitic breeds, the t<igts of 
the lower jaw on each mdB come dose up to the premaxillary boues, no 





B 




Fig. n^Skidl or ftnat wen 

Itam ubove, of uiinral si/c. 
•howiog the reflexvd margin 
of die dktit porlkn .«r iIm 

toWOTjRW. 



Fig. 3T.— l-iaierai view of Jaws, of naloral ilzc. 
A. Rock-pig«on. B. 8bort>(lMed Tuatlcr. 
C. IkgMloUeii QuTler. 

that no open space k toft. The degree of down* 
ward conratiue of the distal half of the lower 

jaw also differs to an extraordinary de^^ in 
some br«»ds, as may be Hcen in the tlrawinps 
(fi^. a) of the rock-pigoon, (h) of tlie Bhort-faccd 
tumbler, and (c) of the Bagadotten cttrrier of 
Nenmeister. In some nmts the ^ympbysiB of 
the kvwer jaw is zemarkably solid. No one wonld 
readily have l)ch>Tcd that jaws differing bo greatly in the aeTeral aboTe> 
qpeeified points coiikl havo belonged to the same species. 

y'trH'TfT'— AU the lut-rds have twelve cervical vertebraB."* But m a 
Bussorah carrier from India, the twelfth vertebra carried a small rib, a 
quarter of an inch in length, with a perfect doable artiGiilation. 

The dmtal vertebrm are always eight In the rock-pigeon all eight bear 
ribs; the eighth rib being very thin, and the seventh having no process. 
In ponters all the ribs nro extremely broad, and, in three out of four 
skeletons examined bv me, tlie ei^'htli rib was twice or even thrice as bruud 
as in the rock-pigeou ; and the seventh pair hod distinct proeesbcs. In 
many breeds there are only seven ribe, as in seven oot of eight eketotona 
of vaziooa tumblers, and in several skeletons of &ntails, turbita, and 
nuns. In all these breeds tlie seventh pair was very smill, and was 
destitute of proccRses, m wliich respect it differed from the same rib in 
the roek-pi.Lxeou. In one tnml>ler, and in tlu; ihissorah cjirritr, even 
the sixth pair had no process. The hypapophysis of the second dorsal 
vertebra varies moeh in devekpuieiit; being sometimes (as in several, but 



^ I am not sure that I have (U-ei^atod 
the diftV rent kinds of vertebra) correetly : 
but I observe that different aoatotnititd 
follow in this icapeci dilferont mlesi 



and, as I \m- the same tenos in tfieoom* 
ptiriflon of all the akelotooSi this, I hope, 
will not iugnify. 
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not all tumblers) nearly a8 promiiient m tiiat of the third dorsal vertebra ; 
amd the two hypspophyseB together tend to form an ossifled areh. The 

development of the arch, formwl by the hypapophyses of the third and 
fourth dorsal vertebnc, also varies OOOSideiably, 88 does the size of the 
hypapophysis of the fifth vertebra. 

The roek-pigeon has twelve sdcnU rertrbra ; but thef?e vary in number, 
relative size, and distinctness in the different breeds. In pouters, wiUi 
fhsir elongated bodies, there aie fhirteen or even fourteen, and, as we shall 
immediately see, an additional number of candal vertcbnc. In runts and 
carriers there is generally the proper nnmlxT, namely twelve ; but in one 
nint, and in the Bussorah carrier, there \\ere only eleven. In tumblers 
there are either eleven, twelve, or thirteen sacral vertebne. 

The caudal verMne are seven in number in the rock-pigeon. In tant&ils, 
which have their tails so largely developed, there are mther eight or nino, 
and apparently in one case ten, and they are a little longer ihan in the 
rock-pigeon, and tli» ir sliape varies considerably. Pouters, also, havB 
eight or nine candal vertol)rte. I have seen eipht in a nnn and jacobin. 
Tumblers, though such small birds, always have the normal number seven ; 
as have carriers, with one exception, in which there wore only six. 

The foUowing table wiU serve as a sommaiy, and will show the most 
remarkable deviations in the number of tiie vertebae and ribs which. I 
have observed:— 



^ tiimfc- iM— — ^ Ponler, 
Boat naeoo. jj^^ 


TamUer. 
Dntoh Roller. 


Baasorab 
Curler. 


Ger?iflal Yertebrie 

Dofial Vertelvie 
„ Silis 

Sacml Vi rtt-broQ . . 
Caudal Veitcbrso.. 


12 12 

8 8 

s s 

TliP eth Pair wlih 111- r.th ami Tth 
p^tH■<•^vl■*. til'- Ttli ]>.iir with 
[airuuiiiiuta proct'«i>e& 

12 ; 14 

7 1 8 or 9 


12 

? 

t 

rUc 6lb and 7lJi 
pair willnnit 

11 


12 

Tlie 12th hore 
m small rib. 

8 

riio 6th ;iih1 Ttb 
1 M r without 

11 

7 


' Total Vertebm.. 


89 


42 or 43 


3S 


as 



TbBpelviB diffors very little in any breed. The anterior margin of the 
ilium, however, is sometimes a little more equally rounded on lx>th sides 
than in the ro(!k pigef)n. Tlie ischium is also frequently rather more 
elongated, 'ihe obturator-notch is sometimejj, an iu many tumblers, leea 
developed iiian in fin rock-irfgecni. The zidges on the ilium ore vary pio- 
minent in most rants. 

In the lx>ues of the extremities I could detect no difEerence, except in 
their proportional lengths; for instanee, the metatarsus in a pouter wag 
1-65 inch, and in a short-faced timibler only '.ir» iu k nirtli; and tliis is a 
greater difference tliau would naturally follow Irom their diliereutly -sized 
bodies ; but long legs in the p^^uter, and small feet in the tumbler, are selected 
pojnfai. In some ponters the toaputa is rather straighter, and in some 
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tnmUen it is straighter, with fhe apex less ekmgftted, than in the roofc- 
ingeon: in the iraodent, fig. 28, the scapnln of the xock-pigeon (a), and 

of a short-iiBtced tumbler (b), are given. The pro- 
cesses at the summit of the corucoid, which rof^eive 
the extremities of the furcula, fom a more perlect 
cavity in some tumblers 
than in the lock-pigoon: in 
poaters these pro<*c8BC8 are 
larger and difforenti y s!!ri])ed, 
iind the exterior angle of the 
t'xLi'emity of the- coracoid, 
wliich 16 articulated to the 
stenram, is sqnaier. 

The two amiB ot the /ur- 
"'/ ' in pouters diverge less, 
pnjportionally to their 
A B length, than in the roi k- 

Fig. a-^.-scapub'. of natural pigcou ; and the symphysis 
^- ^^^-^l^'^' is more solid and pointed. 

In nuitails the degree of di- 
▼ergenoe of the two arms varies in a remarkable 
manner. In fi>-'. 2'J, b and o represent tho fur- 
culiB of two fantmls; and it will b<-' st en tliut the 
divergence in d is rather less even than in the fur- 
cola of the short-ftoed, smaU-sised tumbler (a); 
whereas the direxgenoe in o eqnala that in a lock- 
pigeon, or in the pouter (d), though the latter is a 
much larprr binl. Tho extremities of the furcula, 
where articulated to tlie coracoids, vary cooaiderably 
in outline. 

In the itemum fhe difforenoes in form are sligjht, 
exeepfc in the siae and outline of the perforations, 
which, both in the larger and lesser sized breeds, are 

Bomf'times small . These porfomtions, also, are some- 
times either nearly circular, or elongated, as is often 
the case with carriers. Tiie posterior {x^rforations 
oooasicmally are not complete, being left open post^ 
riorly. The naif^insl apophyses forming the anterior 
perfiarations varj' greatly in development. The degree 
of convexity of tlu^ posterior part of the sternum 
diff»'rs mnrh, Ix-iug sometimes almost perfectly flat. 
The manubrium is rather more prominent in some 
individuals than in otheis, and fhe pore immediately 
under it varies greatly in size. 




Fir FbrndK^oTaataril 

A. Short -fiic«l Tum- 
bler. B And C iruiUU- 



Correlation of Growth, — hy this term I mean that the whole 
oiganisation ia 80 connected, that when one part ream, other 
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parts vary ; but which of two correlated variations ought to be 
looked at as the cause and which as the effect, or whether both 
result from some cominoii <'aust', we can si^ldom or never tell. 
The point of interest for us is that, when fanciers, by the con- 
tinned selection of slight variations, have largely modified one 
part, they often unintentionally pro'lnce other modifications. 
For instance, the beak is readily acted on by selection, and, 
with its increased or diminished length, the tongue increases or 
diminishes, but not in due projx)rtion ; for, in a barb and short- 
faced "tumbler, both of which have veiy short beaks, the tongue, 
taking the rock-pigcon as the standard of companson, was pro- 
portionally not shortened enoDgh, whilst in two carrien and 
in a mnt the tongue, proportionally with the beak, was not 
lengthened enough. Thus, in a first-rate English carrier, in 
which the beak from the tip to the feathered base was exactly 
thrice as long as in a first-rate sbort-fiiced tumbler, the tongae 
was only a little more than twice as long. Bnt the tongne varies 
in length independently of the beak: thus, in a carrier with a 
beak 1*2 inch in length, the tongne was *67 in length: whilst* 
in a nmt which equalled the carrier in length of body and in 
stretch of wings from tip to tip, the beak was *92 whilst the 
tongue was *73 of an inch in length, so that the tongne was 
actually longer than in the carrier with its long beak* The 
tongue of the mnt was also very broad at the root Of two 
runts, one had its beak longer by '23 of an inch, whilst its tongae 
was shorter by '14 than in the otlier. 

With the increased or diminishe^l length of the beak the length 
of the slit forming the external oriiice of the nostrjls varies, but 
not in due proportion, for, taking the rock-})igeon as the standard, 
the oriiice in a short-fneed tumbler was not s]i<>rt(^ned in due 
proportion witli its very short beak. On the otlier hand (and 
this could not have been anticipated), the oritice in three 
English carriers^ in the Bagadotten carrier, and in a runt 
(jpigem cygne), was longer by above the tenth of an inch than 
would follow from the length of the beak proportionally with 
that of the rock-pigeon. In one carrier the orifice of the nostrils 
was thrice as long as in the TOck*pigeon, though in body and 
length of beak this bird was not nearly double the siie of the 
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zock-pigeon. This greatly increased length of the orifice of the 
DostrUs seems to stand partly in correlation with the enlargement 
of the wattled skin on the upper mandihle and over the nostrils: 

and this is a character which is selected by faacieis. So again, 
the broad, naked, and wattled skin round the eyes of carriers 
and barbs is a selected eliaraeter ; and in obvious correlation with 
this, the eyelids, measured lun<^itiidinally, are proportiuually 
more than (loubK- the length of those of the roek-pigeon. 

The great dillereuee (see woodcut No. 27) in tl>e eurvatuie of 
the lower jaw in the rock-pigeon, the tumbler, and Bagadottcti 
carrier, stands in obvious relation to the curyature of the upper 
jaw, and more especially to the angle formed by the ma3£:illo- 
jugal arch with the premaxillary bones. But in carriers, runts, 
and barbs the singular reflexion of the upper margin of the middle 
part of the lower jaw (see woodcut No. 25) is not strictly corre- 
lated with the width or divergence (as may be clearly seen in 
woodcut No 26) of the piemazillaiy bones, but with the breadth 
of the homy and soft parts of the upper mandible, which are 
always OYcrlapped by the edges of the lower mandible. 

In pouters, the elongation of the body is a selected character, 
and the ribs, as we haye seen, have generally become very broad, 
with the seventh pair furnished with processes; the saoal and 
caudal yertebrvs have been augmented in number; the sternum 
has likewise increased in length (but not in the depth of the 
crest) by *4 of an inch more than would follow from the greater 
bulk of the body in comparison with that of the rock-pigeon. 
In fimtails, the length and number of the caudal vertebne 
have increased. Hence, during the gradual progress of Tariation 
and selection, the internal bony frame-work and the external 
shape of the body have been, to a certain extent, modified in 
a correlated manner. 

Altliough the wings and tail often vary in length inde- 
pemlently of each other, it is scarcely possible to doubt that 
they generally tend to Ixn^ouie olougat(?d or shortened in 
correlation. This is well seen in jacobins, and still more 
plainly in runts, some varieties of which have their wings 
and tail of great length, whilst others have both very 
short With jacobins^ the remarkable length of the tail and 



170 



DOMESTIC PIGKONS. 



Chap. V. 



wing-feathen k not a character wliich is intentionally selected 
by fanciers ; but fanciers haye been trying for oentmiesy at least 

sinoe the year IfiOO, to iiuTease the length of the reversed 
feathers on the nrck. so that the hood may more completely 
enclose the lu ad ; aiui it may Ix^ siisp^'eti d that the increased 
lensrth of the winn: and tail-feathers stands in correlation with 
the increased h'n*rth of the neek-fealhers. Short-ffiee*! tumblers 
have short wings in nearly due proportion with the reduced size 
of their Ixwlies; but it is remarkable, seeing that the number of 
the primary wing-feathers is a constant cliaracter in most birds, 
that these tumblers generally have only nine instead of ten 
primaries. 1 have myself observed this in eight birds ; and the 
Original Coliimbarian Society*' reduced the standard for bald- 
head tumblers from ten to nine white tiight-feathers, thinking it 
un£Edr that a bird which had only nine feathers should be dia* 
qualified for a prise because it had not ten white flight-feathers. 
On the other hand, in cairiers and runts, which have large hodiea 
and long wings, eleven primary feathers have occasionally been 
observed. 

Mr. Tegetmeier has informed me of a curious and inexplicable 
case of correlation, namely, that young pigeons of all breeds 
which when mature become white, yellow, silver (i.c. extremely 

pale blue), or dun-coloured, are bom almost naked; whereas 
other coloured pigeons are born well clothed with down. Mr. 
Esquihmt, however, has observed that young dun carriers are 
not so bare as young dun barbs and tumblers. Mr. Tegetmeier 
has srrii two young birds in the same nest, produced from dif- 
ferently coloured parents, which dilVered greatly in the degree 
to which they were at first clothed with down. 

I have observed another case of correhition which at first 
sight appears quite inexplicable, but on which, as we shall 
see in a future chapter, some light can be thrown by the law 
of homologous parts varying in the same manner. Tlie case 
is, that, when the feet are much featliered, the roots of the 
feathers are connected by a web of skin, and apparently in cor- 
relation with this the two outer toes become connected for a 
considerable space by skin. I have observed this in very many 

V J. M. Eataa's TrMtiw. odii 1858, p. 7a 
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Specimens of pouters, trtim peters, swallows, roller-tumblers (like- 
wise observed in this breed by Mr. Brent), and in a lesser degree 
in other feather-footed pijz^eons. 

The feet of the smaller and larger breeds are of coiiree much 
smaller or larprerthan those of the rock-pigeon ; but the scutellae 
or scales covering tJie toes and tarsi liave not only decreased or 
increased in size, but likewise in number. To ^jrive a sinirle in- 
stance, I have counted eight scutcllM' on the hind toe of a runt, 
and only five on that of a short-faced tumbler. \\ ith birds in 
a state of nature the number of the scutello^ on the feet is 
usually a constant character. The length of the feet and the 
length of the beak apparently stand in correlation; but as 
disuse apparently has affected the size of the feet, this case may 
come under the following discnssioD. 

On the EffecU uf Ditiue, — ^In the following discussion on the 
relative proportions of the feet, sternum, furcula, scapula, 
and wings, I may premise, in order to give some confidence to 
the reader, that my measurements were all made in the same 
manner, and that all the measurements of the external parts 
were made without the least intention of applying them to the 
following purpose. 

I measnied most of the birds wliicli came iuto my possesskm, from tbe 

feathered base of the beak (the length of beak itself being so variable) 
to the end «»f tlie tail, aud to the oil-^land, but unfortnnfttoly (I'xcept in 
a few rjisc's) not to the vo<A of the tail; I iTK'asured each bird from tho 
eitreuH! tip to tip of wing ; and the length of the termiual folded part of 
the wing, from the eitremity of the porimaiieB to the joint of the radius 
I measoied the iiset without the daws, firam the end of the middle toe 
to tbe end of the hmd toe; spd the tarsus together with the middle toe. 
I have taken in every case the mean moasurenn'nt <»f Iwo wild rock-]Mp'ons 
from the Shetland Islands, as tho standard of compari.sun. The following 
table shows tho actual length ot the Icet m vnch bird; aud the difference 
between the length whidh the feet ought to have had according to the size 
of body of eeoh, in oompariaon with the aise of body and length of feet 
of tlie rock-pigeon, calculated (with a few sjiecified exceptions) by tho 
standard of the leii«:th of tlio b(xly from the base of the Ijcak to the oil-gland. 
1 have preferretl this standard, owing to the variabiHty of tlie lenj^^tli of tail. 
But I have made siiuilar calculations taking as the standard the length 
bom tip to tip of wing, and likewise in most cases flram the baae of the 
beak to the end of the tafl; and the result has always been doaely aimikr. 
To giTe an example : the first biid in the table, being a ahort^&oed tumbler. 
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10 much smuller than the rock-pigeun^ and would natnnlly have shorter 
feel; bat it is fimnd on oalenlatkm to have foot too short Iqr 'U of in 
ineh, in oompariaon with the fBet of the iooic-|iis;eon, lektiTely to the sise 

of tlie body in Uicse two birds, as measured from the base of beak to the 
oil-gland. So agtun, wlu ii Ibis aume tumbler and the rock-pipeon were 
compared by the leri^tli of their wings, or by the extreme length of tlieir 
bodies, the feet of t he tumbler were likewise found to be too short in very 
nearly the same proportion. I am well aware that the meaBoiements pre- 
tend to greater aocoxacj than is possible, but it was less trouble to write 
down the actual meBaaiements given by the oompMWW in each case tiian 
an appiraximatian. 

TaBU L 



P^mM tfwA iheir hmJes generaBy Mherter ihan ikai lAe Bock-piytoit, 
jproportionaily Iftt tize qf their bodia. 



NuBfi of Breed. 

Wild rock-jiigton (mean meesnrcment) 


Actml 
length 

of 

Feel 

2 02 


Diff«Ten<» between 
actual and calculated 

letiKtb uf fee U iu 
proportion to length of 
fetrt and dlxe of body 
io tlie Bodt-pigMiL 


Too bhort 
by 


Too long 




1-57 


0' 


11 






1-60 


0- 


16 






1 7.-) 


0 


19 




„ red commou (by Btaudard to end of tail) 


1 «0 


0 


07 






1*85 


0 


18 


• • 




1-80 


0- 


06 






1-75 


0 


17 


• • 




1*80 


0 


01 






1-84 


0 


15 






100 


0 


02 






2-02 


0 


00 






1-05 


0- 


18 


•• 




185 


0 


15 






1-95 


0 


15 




crested var. „ 


1-95 


0 


0 


00 




1-80 


0 


19 


• • 






0 


03 






1-82 


0 


02 






rco 


0- 


10 








0" 


08 






200 






0''03 




1 90 


0 


02 






1-90 


0 


07 


• • 




1-85 


0- 


18 










1 * 


0*08 




2-42 




I • 


on 








» • 


009 




2-17 






0-09 


Number of tpec-iiiK-nH .. .. 


28 


22 . 


5 
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Tabu IL 

Pigeont wUh ikeir Seals Jmger lAon thai €fth$ Botik-p^feon, pn^pwiiomlfy 

wUk the 9iae</ their hoiiet. 



]f HM of Brad. 


Actutl 

tength 

of 
Feet. 


D^Rnon bstwocn 
Mtoal «Bd cttkolated 

lengaiorfM«,lD 
proportion to Inigtb of 
feet and sire of btitly 
in the Rock-piKi>oD. 


Wild rock-pigeon (mMn meaaarement) •* 


202 


Too short 


Too long 




2-60 

2- GO 
2-40 
2-26 
2-80 
2 80 
2-85 
2-75 


• 9 
«« 

• « 

• • 


0-31 
0-25 
0-21 
0*06 
0*56 
0-87 
0-29 
n'27 






•• 1 

« 


8 



In these two tables we see in the first column the actual length of the 
feet in thirty-ox birds belonging to TBiionB breeds, and in the two other 

oolomns wc sec by how atoeh the feet are too short or too long, according 
to tho size of bird, in comparison with the rock-pigcon. In the first table 
twcnty-twf) specimens have tlioir feet too short, on an average by a little 
above the tenth of an inch (viz. 107); and five sijecimens have their feet 
on an average a very little too long, namely, by -07 of an inch. But some 
of these latter and exoeptionn] c^bm oan be explained ; for instance, with 
pouters the legs and feet arc selected for length, and thus any nstnral 
tendency to a diminution in the length of the feet will have been oomi- 
tenwted. In the swallow and bar!), when tlie calculation was made on any 
standard of comparison cxcci'ting tlio one al)Ovc used (viz. lengtli of body 
from base of beak to oil-gland), the feet were found to be too small. 

In the second table we bare eight tntds, with thehr bealcs mnch longer 
than in the zock-pigeon, both actoaUy and paroportaonally with the size of 
body, and their feet are in an equally marked manner longer, namely, in 
proportion, on an average by -29 of an i!i< h. I should here state that 
in Table I, tliore are a few partial exceptions to the l)eak l)eing proix)rtionally 
shorter than in tiie rock-pigeon: thus tho lx;ak of tlie English frill-back 
is jnst perceptibly longer, and that of the Bnssorah oairter of the same 
length or sb'i^tly I<aiger, than in the roek>pigeon. The bealos of spots, 
swallows, and laughers are only a very little shorter, or of the same pro- 
portional length, but slenderer. Ncvertlieless, these two taV)les, taken con- 
jointly, indic4ite pretty plainly some kind of correlation between the length 
of the beak and the size of the feet. Breeders of cattle and horses believe 
tiiat there is an analogous connection between the length of the limbs and 
head; Hiey assert that a laoe-hone wiih the head of a dray-hotse, or a 
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greyhound wifh the head of a biiUdog, would be a numstioiia prodnctioiL 
As ftney pigeons aie generally Itept in email aviaries, and are abundantly 
supplied with food, they most walk about much le^s than tbo wild rook- 
pipoou ; and it may be admitte d as highly probable that the reduction 
in the si/.o of the fiot in the twenty-two birds in the first table has Inen 
cauiied by dlHUiie,^'' and that this reduction has acted by correlation on the 
bealm of the great m^hty of the birds in Table L When, on the oth«r hand* 
the beak has been much elongated by the oontmued selection of eneoessiTe 
sligVit iiiorements of iMigth, the feet by correlution have likewise become 
mui h elongated in coniparisoii with thoee of the wild loek'pigeon, notwith* 
standing their lessened usl-. 

As I hatl taken meaKures from the end of the middle toe to the heel 
of the tarsus in the rock-pigeon and in the above thirty-six birds, I liaTu 
made eatoulatbns analogous with those above given, and the result is the 
same,— namely, tiiat in the short-Ix^Aked breeds, with equally few exoep> 
tions as in tlie former ense, the middle too conjointly with the tarsus has 
deerejiscd in length ; whereas in the loiig-lH uked breeds it has inert a.std in 
length, though not quite so uniformly us in the former ca«e, for the leg in 
some varieties of the runt varies much in length. 

As fimcy pigeons are generally confined in aviaries of moderate size, and 
as evon when not ocmfined they do not search for their own food, they must 
during many generations have used their wings incompuraMy lesstban the 
wild rock-pigeon. Hence it seemed to me jtrobnMe that a!I the parts of 
the skeleton subservient to flight woukl l»o found to Ixj reduced in size. 
With respect to the sternum, I have carefully mejwured its extreme length 
in twelve birds of di&rent breeds, and in two wild rock-pigrans from the 
Shetland Islands. For th^ proportional comparison I have tried with all 
twelve birds three standards of mejisurement, namely, the length from the 
base of the beak to the oil-gland, to the en<l of the tail, and from the 
extri'me tip to tip of wings. The result* has Wn in eadi case nearly the 
same, ti»e sternum being invariably found to bo shorter than m tlio wild 
rock-pigeon. I will give only a single table, as calculated by the standard 
from the base of the beak to the cil-gkind; for the result in this case is 
nearly the mean between the results obtained by the two other standards. 

Lengih ^ Sttrutnn, 



HttM of Drafid* 


Actiiid 
Inclivs. 


Tt><> 
.Short by 
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" In an aoslogiCKif, but cooverse, groupti, have lar^r feet. See Princ« 

rannner, certain natural groups of Bonaparte's * Goup-d'oBil flur rOrdre dm 

the Culumbidn, frum beiog more ter- Pigeons.' 
mtrial in their habits than otiier allied 
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Tfak table diomi Uistin tbese UnAwe breeds the sternum is on an average 
one-third of an inch (oxactly 'dS3) ahorlar than in the lock-pigeon, pro- 
pcfftionally with the 8120 of their Ixxlios ; so that the stemuin has been 
leduml \>y l>otween onc-c;oTontli and one-^ighth of its entile leogth ; and 

this is a considerable reduction. 

I have also measured iu twenty-one birds, including the alxivc dozen, 
the prominence of the crest of the sternum relatively to it£ length, iudc- 
pendentiy of the aisse of the bod7. In two of the twenty-one huda the 
ccrest was prcnninent in the same relative degree as in the rock^pigcon ; In 
seven it was raorc prominent; but in five out of these seven, namely, in a 
fantail, two scanderoons, and two English carriers, this greater promi- 
nence may to a certain extent be explained, as a prominent breast is 
admired and selected by fanciers; in the remaining twelve birds the 
promineooe was less. Hence it follows that the cxest exhibits a slight* 
though uncertain, tendency to become leduoed in prominence in a greater 
degree than doe«! the length of the sternum lelatiTely tothesizeof bodjfin 
comparison with the rock-pigeon. 

I Imve raeaiiured the length of the scapula iu nine different large and 
small-siz^d breeds, and in all the scapula is proportionally shorter 
(takmg the same staadaid as belbro) than in the wild roek^pigeoa The 
lednetion in length on an aTeroge is yeacj nearly one-filth of an inch, 
or about one-ninth of the length of the scapula in the rodE-pigcon. 

Tlie arms of the furcula in all the specimoiifi which I compared, divcrgeil 
less, proportionHlly with the size of body, than in the rock-pigeon; and the 
whole furcula was proportionally shorter. Thus m a ruut, wliich measured 
from tip to tip of wings 381 inehes, the fonmla was omly a very little 
longer (with the anna hardly mote drrargeut) than in a rcwk-pigeoin which 
measured from tip to tip 26^ inches. In a barb, which in all its mea- 
Ruremcnta was a httic InrL'er tlian tlie same rock-pifrcon, the furcula was 
a quarter of an inch shorter. In a [Kjuter, the furcula had not l>een 
lengthened proportionally with the increased length of the body, in a short- 
&oed tumbler, which measured from tip to tip ofwings 24 inches, therefore 
only 21 inches less than the rock-pigeon, the farcola was barely two-thirds 
of the length of that of the rock-pigeon. 

We thus clearly see that the sternum, scapuiit*, iiml lun ula 
are all n^duced in proportional length ; l)ut when we turn to 
the wings we find what at first appcans a wholly diliVrent 
and unexpected result. I may here remark that I have not 
picked out specimens, but have used every measurement made 
by me. Taking the length from the l)ase of Ix-ak to the end 
of the tail as the standard of romparisoii, I find that, out of 
thirty-Uve birds of various breeds, twenty-five have wings of 
greater, and ten have them of less proportional length, than in 
the roek-pigeon. But from the frequently correlated length of 
' the tail and wing-feathers^ it is better to take as the standard 
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of comparison the length from the base of the beak to the oil- 
gland ; and by this standard, oat of twenty-eiz of the same 
l)irds which had been thus measnred, twenty-one had wings 

too lonji, and only five had them too short. Tn the twenty-one 
bird^^ the win«rs exeet'^leil in lengtli tliose of the roek-pigeon, on 
an averao^e, by 1^ ineli ; whilst in tlie five birds they were less 
in It iiLTth by only "S of an inch. A< T was mufh snrprised that 
the winirs of closely coiiHued birds should thus so Ircqnentlv 
have been incrciused in lcn«rth, it oncnrnMl to nie that'it nii;j:ht 
be solely due to the i^reatcr lentrth of the winfj-feathers ; for this 
certainlv is the case with the jacobin, which has winprs of iin- 
usiial length. As in ahnost every east.* 1 had measured the folded 
wings, I snbtnicted the leni^th of this terminal part from that of 
the expanded wings, and thus I obtained, with a moderate degree 
of accuracy, the length of the wings from the ends of the two 
radii, answering from wrist to wrist in our arms. The wings, 
thus measured in the same twenty-five birds, now gave a widely- 
different result; for they were proportionally with those of the 
Tock-pigeon too short in seventeen birds, and in only eight too 
long. Of these ei^t birds, five were long-beaked,** and this 
fact perhaps indicates that there is some correlation between the 
length of the beak and the length of the bones of the wings, in 
the same manner as with the feet and tarsL The shortening of 
the humerus and radius in the seventeen birds may probably be 
attributed to disuse, as in the case of the scapulie and farcula 
to which the wing-bones are attached ; — the lengthening of tlie 
wing-feathers, and consequently the expansion of the wings from 
tij) to tip, Ix'ing, on the other hand, as coinjilt tely indcjtendeut 
of use and flisnse as is the growth of the hair or wool ou our 
long-hairetl dogs or long-wooUed sheep. 

To sum up: we may confidently adnnt that the length of the 
stemum, and frequently the prominence of its crest, tlie length 
of the scapulie and furcula, have all been reduced in size in 
comparison with the same parts in the rock-pigeon. And X 

* It perfanpB deierves Qotioe iliat be> beaked euiriera. It would, llierelbie, 

rides Uk.m five liinis two of the eight appear as if, during the reduction of 

wpfi' l»!iihrt, whii'h, m I hnvn •shown, their l>t fik>. tlK'ir wings hnd rptained a 

nuiftt be clftstieJ in the same gioup with little of that excess of length which ia 

the long>beaked cairien and ninta. ohaiMttiiitio of their neanat nlatioaa 

Barba may praperiy be called abort- and progenitoia. 
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presume that tliis may be safely attributed to disuse or lessened 
exercise. The wincrs, as mejxiired from the ends of the radii, 
have likewise been generally reduced in length ; but, owing to 
the increased growth of the wing-feathers, the wings, from tip to 
tip^ are commonly longer than in the roek-pigeon. Tlie feet, as 
well as the tarsi conjointly with the middle toe, have likewise in 
most cases become rednced; and this it is probable has been 
caused by their lessened nse; but the existence of some sort of 
correlation between the feet and beak is shown more plainly 
than the effects of disuse. We have also some faint indication 
of a simflar correlation between the main bones of the wing 
and the beak, 

Swnmcary m the Points of Biffertnee hetween the ieveral Bofnmtk 
Ram, and between the mdmdwU Birde, — ^The beak, together with 
the bones of the fboe, differ remarkably in length, breadth, shape, 
and curvature. The skull differs in shape, and greatly in the 
angle formed by the union of the premaxillary, nasal, and 
maxillcHjniral bones. The curvature of the lower jaw and the 
reflexion of its up[)*'r margin, as well as the gape of tlie moutli, 
differ in a hiirlily remarkable manner. Tlie tontine varies much 
in lengtli, l>otli indej)endently and in correlation with the length 
of tlie beak. The development of the naked, wattled skin ovrr 
the nostrils and round the eyes varies in an extreme d< irn o. 
The eyelids and the external orifices of the nostrils vary in length, 
and are to a certain extent correlated with the degree of develop- 
ment of the watUe. The size and form of the oesophagus and 
crop, and their capacity for inflation, differ immensely. The 
length of th(? neck varies. With the varying shape of the body, 
the breadth and number of the ribs, the presence of processes, 
the nutnber of the sacral rertebne, and the length of the sternum, 
all vary. The number and size of the coccygeal vertebise 
vary, apparently in correlation with the increased size of the 
tail The size and shape of the perforatbns in the sternum, 
and the size and divergence of the arms of the fbrcnla, differ. 
The oil-gland varies in development^ and Is sometimes quite 
aborted. The direction and length of certain feathers have 
been much modified, as in the hood of the Jacobin and the frill 
of the Turbit. Tlie wing and tail feathers generally vary in 
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length together, hut sometimes indepeiKhiitly of ( {icli otlit r jind 
of the size of tlie hmly. The numl>er and position ot the tail- 
feathers vary to an unparaUehd di'trree. The primary and 
secondary wing-feathers occasionally vary iu niimher, apparently 
in correlation with the length of the wing. The Icii'jtli of the 
leg and the size of the feet, and, in connection with the latter, 
the numher of the scutellae, all vary. A weh of skin sometimes 
connects the baaes of the two inner toes, and almost inTaiiably 
the two outer toes when the feet are feathered. 

The size of the body differs greadj : a runt has been known 
to weigh more than five times as much as a short-£EU^ 
tumbler. The eggs differ in size and shape. According to Par- 
mentier,* some races use much straw in building their nests, 
and others use little ; but I cannot hear of any recent corrobora- 
tion of this statement. The length of time required £>r hatch- 
ing the eggs is uniform in aU the breeds. The period at which 
the ehatacteristic plumage of some breeds is acquired, and at 
which certain changes of colour supervene, differs. The degree 
to which the young birds are clothed mih down when first 
hatched is different, and is correlated in a singular manner with 
the future colour of the plumage. The manner of flight, and 
certain inherited movements, such as clapping tlie wings, 
tumbling either in the air or on the ground, and the manner 
of courting the female, present the most singular differences. 
In disposition the several races difl'er. Some races are very 
silent ; others coo in a highly peculiar manner. 

Although many different races have kept true in character 
during several centuries, as we shall hereafter more fully see, 
yet there is far more individual vaT-iability in the truest breeds 
than in birds in a state of nature. There is hardly any exception 
to the rule that those characters vary most which axe now most 
yalued and attended to by fcmciers, and which consequently are 
now being improved by continued selection. This is indirectly 
admitted by fanders when they complain that it is much more 
difficnlt to breed high fancy pigeons up to the proper standard 
of excellence than the so-called toy pigeons, which differ from 

*^ Temminok, 'Hist Nat. dea Pigooua et des UaUioaoes/ torn, i, 1813, 
p. 170. 
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each other merely in colour; for particular colours wlicn once 
acquired are not liablt? to continued improvement or auguieu- 
ttitiou. Some charactei-s become attached, from (piite unknown 
causes, more strongly to the male than to the female sex ; so 
that we have, in certain races, a tendency towards the appearance 
of secondary sexual eharacters,^^ of which the aboriginal rock- 
pigeon displays not a trace. 

^ This teim vaed bf Jolm not direotly oooneetod with ibe act of 
Hunter fiir aneb diflferencee in straetiue repruduotioD, as the tail gf tiie peaoodi* 
between the melee atid Saaulea, aa eie tbe bune of deer, dec 
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CHAPTER VL 

PIGEONS — coniin ued. 
OH 1SB ABOnODTAL PABWMIOCK OT « tlfBUL DOHBBTIO BAG»— -BAMTS OT 

un^ifiLD BACBi ov TBB iio(M,<noBOif — uovBumwiuwyiis —noon of m 

PFsrKNT OF THE SETERAL RACES mOM TOI.rMBA I IVI \ — rHUTn.mr OF THE RACES 
WHEN CROSSED — KE%'ERSION TO THE PLrMAi.K or T)ir. WILD ROCK-rTHKON — 
CiaCLMSTANCES FAVOURABLE TO THB FORMATION OF I IIE RACES — ANTIQUm' AND 
HIBTOBTOr TBS PMNOIPAL BAODB — XAjmSB OF THBIV FOHXATION — BKLBOTIOK 

— !:koom80iou8 aiLMrnoif — oabi tazbt wt FAMOimB VK Bnaornro vhbb 

nmnf — suoim,Y prFFEREST straivs ohapt-a!xy f HANnr into weix-maukid 

BREEDS — EXTINCTION OF INTERXEDIATE FOHMii — CERTAIN BREEDS REMAUf 

rauiCAmiiTt tvBiLfr otrbbs chahob — scmrABT. 

The differenres doscribed in the last chapter between the 
eleven chief domestic races and between individual birds of 
the same race, would be of little significance, if they had not 
all descended from a single wild stock. The question of their 
origin is therefore of fundamental importance, and must be dis- 
cussed at considerable length. No one will think this super- 
fluous who considers the great amount of difference between 
the races, who knows how ancient many of them are, and 
how truly they breed at the present day. Fanciers almost 
unanimously believe that the different races are descended firom 
several wild stocks, whereas most naturalists believe that all are 
deseeiided from the Columha livia or rock-pigeon. 

Teiiiminck ' lias well observed, and Mr. Gould has made the 
same remark to me, that the aboriginal parent must have 
been a speeios which roosted and built its nest on n^cks ; and 
I mav add that it must have been a social bird. For all the 
domestie races are higldy social, and none are known to build 
or habitually to roost on trees. The awkward manner in which 
some pii^eons, kept by me in a snmm« r-bouse near an old 
walnut;tree, occasionally alighted on the barer branches, was 

> Temminck, ' Hist. Nat. Geo. des Pigeons/ &c., torn. i. p. 191. 
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evident.* Nevcrfheloss, Mr. K. Soot Skirving informs ino tliat 
he often siiw crowds of pigeons in Upper Egypt settlin^^ on 
the low trees, but not on the pahns, in prcffKiico to the 
mud hovels of the natives. In India ]\[r, l!lyth" has been 
assured tliat the wild 0. Uvia^ var. intermedia, sometimes roosts 
in trees. I may here give a curious instance of compulsion 
leading to clianged habits: the banks of the Nile above lat. 
28° 30' are perpendicular for a long distance, so that when the 
river is full the pigeons cannot alight on the shore to drink, 
and Mr. SUirving repeatedly saw whole flocks settle on the 
water, and drink whilst they floated down the stream. These 
flocks seen from a distance resembled flocks of guUs on the 
surface of the sea. 

If any domestic race had descended from a species which was 
not social, or which bnilt its nest or roosted in trees,^the sharp 
eyes of fanciers would assuredly have detected some vestige of 
so different an aboriginal habit. For we haye reason to believe 
that aboriginal habits are long retained under domestication. 
Thus with the common ass we see signs of its original desert 
life in its strong dislike to cross tlie smallest stream of water, 
and ill its pleasure in rolling ia liie dust. The same strong 
dislike to cross a stream is common to the camel, which has 
been domestiiiitcd from a very ancient period. Young piijs, 
though so tame, soiut tiines squat \vlien frightened, and thus 
try to conceal tlicmselves even on an ojx'u and bare place. 
Young turkeys, and occasionally even young fctwls, when 
the hen givtjs the danger-ery, run away and try to hide 
themselves, like younp: |*artridges or |)heasants, in order that 
their mother may take flight, of which she has lost the 
power. The musk-duck {Ana» mMchatcL, Idnn,) in its native 



' I hnvc heard through Sir C. Lyell 
from Mums BucJiley, that some half-bred 
ourien kept during many yean near 

I.riiidou rpgularly eettled by dny on sonic 
ndjuiiiing trees, and, after being dis- 
turbt'd in their loft by their young being 
takvn, XKMWted on them at night. 

' 'Annals and Mag. of Xat. Hi*t.,' 
2iid stT., vol. XX., 1857, p. r)00; and in a 
laU' voliuucof the Juumal of tiie Asia tie 
Society. 



* In works written on the pigeon by 
fanciord I have sometimes obaerved tho 
mutaken belief expveeted ttiat the 

spiicies which naturalists called ground- 
pigeons (in contradistinction to arhonul 
pigeong) do not perch and build oti 
traea. In tlieM nine mnrln wild speeies 

resombling the chief doiucslir ni. < s 
are ofl^ n «ii<l to exist in varK/Uri p.nis 
of the. world, but such speeieo arc quitu 
nnknoim to oatnnUsfea. 
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country often j)crclies and roosts on trocs.^ and our domesticated 
musk-duck«. tliuugh giich sluggish birds, "are fond of perchin;j 
on tbo tops I if barns, walls, ttc , and, if allowed to spend the night 
in the hen-house, the female will generally go to roost by the 
side of the hens, but tlio drako is too licavy to mount thither 
with ea-se."' We know that the dog, however well and regu- 
larly fed, often buries, like the fox, any saperfluoos food ; and we 
see him turning round and round on a carpet, as if to trample 
down grass to torn a bed; we see him on bare pavements 
sciatching backwards as if to throw earth over his excrement, 
although, as I belieTe^ this is never effected even where there is 
earth. In the delight with which lambs and kids crowd together 
and frisk on the smallest hillock, we see a vestige of their former 
alpine habits. 

We ha^ therefore good reason to believe that all the domestic 
races of tlio pigeon are descended either from some one or from 
several species wbieh both roosted and built their nests on rocks, 
and were social in disposition. As only five or six wild spt eies 
with these habits and making any near aj>proach in structure 
to the domesticated pigeon are known to eidst, I will enumerate 
them. 

FtrsUy the Cuiumba leuconota reeembles oertaM domestie vaiktieB in 
its plumsgei with the one marked and never-HuIing diffinrence of a white 
band whioh crones the tail at some distance from tlie extremity. This 

f^peoies, moreover, inhaViits the Himalaya, close to the limit of perpetual 
snow ; and therefore, as Mr. Blyth has remarked, is not likely to huTe been 
tlio parent of our domestic breeds^ which thrive in the hottest coimtries. 
Secondly, the C, rupestris, of Oential Asia, whfeh is intennedjate^ hefeween 
the C, leuamota and livia; but has nearly the same coloured tail with the 
former specios. Thirdly, the Columba UUoraHs builds and roo8ta»a000fding 
to Tcmminck. oti rr)i in tlie Malayan archi|H'l;itro ; it is white, excepting 
parts of the wiug and the tip of the tail, wliu li ww M.u k ; its leps are 
livid-coloured, and this is a character not observed in any a<.lult domestic 
pigooQ ; but I need not have mentioned this spociee or the closely-alUed 
C* luetucm, as they in ftet belong to the genus Garpophaga. Fourthly, 
CcUmlba Outnea, which ranges ftom Guinea* to tiie Gape of GUwd Hope, 



• Sir R. Schomburgk, in 'Jonrnnl 
B. GtM^rapli. SocV vol. xiii., 1844, 
|».32. 

* Roy. E. S. Dixnn, 'Omamental 
Poultry,' 1848, pp. 03, tJG. 

7 I'roc Zuolog. Sue. 1859, p. 400. 



• Temtninck, 'Hist, Nat. Gen. des 
Pigeons,' torn. i. ; aL» 'Lea Pigeons,' 
par Mad. Knip uid Teminradr. Bona- 
parte however, in his ' Conp-U'ooil,' he- 
lioves that two cloeely allie*! !<}»o<*)<'s nro 
confounded together under tliLi name. 
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and rtK)sts (. itlicr on troes or rocks, according to the nature of the country. 
This species belongs to the geuus Strictuiuas of iieicheubuoh, but is closely 
allied to tme Oolnmba; it is to scone extent eolonied like oegrtain doroestio 
vaoes, and has been said to lie domesticated in Abyssinia; but Ifr. Hana- 
ifield Farkyns» who collected the birds of that coantry and knows the 
spcci(«, informs me that tliis is a mistake. Moreover, the C. Uuium is 
charucterizctl by the feathers of thr nock liaving pecnliar notched tips, — a 
character not observed in any domestic race. Fifthly, the Coiuinb i (sruis 
of Europe, whidi roosts on trees, and builds its nest in holes, either in 
treea or the ground; this Bjiedes, as fiur as external ehaiaoteis go, might 
\xi the parent of several domestic races; but, though it crosses readily 
"witli the true rock-pigeon, the offspring, as wo shall presently see, are 
sterile hybrids, and of such sterility there is not a trace wlien the domestic 
races are intercrossed. It should also be observed tliat if we were to 
admit, t^ainst all pErobability, that any of the foregoing fiye or six species 
were the paiento of some of our domestic pigeoiis, not tiie least light 
would be thrown on the chief diflferenoes between tiie eleven most atrongly- 
marked races. 

We now come to tho lx;st known rock-pigeon, the ColurnUi iivia, which 
is oft^u designatcil in Europe pre-eminently as the Rock-pigeon, and 
which naturalists beUevc to be the parent of all the domesticated breeds. 
This bird agrees in every essential character with the breeds which have 
been only sUghtly modified. It differs firom all other species in being of a 
slaty-bluo colour, with two black bora on the wings, and with tlie croup 
(or loins) white. Occasionally birds are scon in Faroe and the Hebrides 
with the black bars replaced by two or tliree black spots; this form has 
been named by Erelmi' C. artuilia:, but this species has not been admitted 
aa distinct by other omithologiste. 6raba>* even found a diflforence between 
the vring-bars of the same bird in Faroe. Another and rather moro distinct 
form is either truly wild or has become feral on the cliffs of England, and 
was doubtfully named by Mr. Blytli" as C. ajinis, but is now no longer 
considered by him as a distinct sjx-cies. C. affinia is rather smaller than 
the rock-pigeon of the Scottish islands, and has a very different appear- 
ance owing to the wing-coverts being chequered with black, with similar 
marks often extending over the back. The chequering conrists of a huge 
black spot on the two sides, but chieQy on the outer side, of each feathor. 
The wing- bars in the true rock-pigeon and in the <'he<iuercd variety arc, 
in fact, due to similar though larger spots symmetrically crossing the 
secondary wing-feather and the larger coverts. Hence the i ht^uering 
arises merely from an extension of these marka to other parts of the 
plumage. Chequered birdB are not confined to the coasts of England; far 



The C. leacocephala of tlic WcHt Indies is 
stated fay Temmiack to be a rock-pigeon ; 
but I am infbnned by Mr. Goaae tiiat 

til's is nil crmr. 

' JlundbucLt dor Naturgcsch. Vogel 
Deutticblaudii.' 



' Tagebuch, Bei^ oacb Furo/ 1830, 
8. 62. 

» « Annals and Mag. of Nat Hist,' 

vol. xix.. 1847, p. 102. This excellent 
]xi|K r on pigeons is well worth oon- 
fiuIUng. 
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fhey were fonnd by Grata at Itooe ; and W. Tbampmm " Bays that at Islay 

fully half the wild rock-pigeODS were chequered. Colonel King, of Hythe, 
skK'ked his dovt-eot with young wild hirds which he liiuiM'If pro* uifd from 
nests at the Orkney Islands; and Revcral six.'ciuicns, kindly sint to nu- hy 
liim, were all plainly chequered. As we thus see that chequered birds 
occur mingled with the true rock-pigeon at three diBtinct sites, namely, 
Earoe, the Orkney lalaiids, and Iday, no importaoee can be attached to 
this natural variation in the plnmagc. 

Prince C. L. Bonaparte," a great divider of si>ecief;, enumerates, with a 
mark of iiitrnnLraii<ni, as distinct from f. In^i't, the C tum'cofn ot Italy, tlic 
C. riijwstn's of Daouria, and the C. Srltiiiij>' ri of Abyssinia; but these birds 
differ from C. UvUi iu characters of the most trilling value. In the British 
Musennf there is a chequered pigeon, probably the C. Sehimperi of Bona- 
l)iirte, from Abyssinia. To thaso may be added the C. gymnonjchis of 
(t. K. Gray from AV, Africa, which is slightly more distinct, and has 
rather more naked skin round the eyes tliaii tlic r(K'k-])ige(ni ; Init from 
information given me by \)v. Daniell, it is doubtful wlu.tlitr this is a 
wild bird, for dovccotri)igeons (which 1 have examined) aio kept on the 
coast of Guinea. 

The wild loek-pigefHi of India ((7. intermedia of Struddand) has been 
more gonomlly accepted as a dif?tinct species. It cliiefly differs in the 

croup Ixiing blue instead of snow-white; but as ]\Ir. Blytli informs me, 
the tint varies, l>t.ing sometimes allxscent. When this tonii is domes- 
ticated chequered biids appear, just as occurs iu Europe with tlie truly 
wild C. Hvia. Jdoieoftst we shall immediatdy have pioof that the bine 
and white croup is a highly Tariable character; and Bechstein" asserts 
that with doTecot-pigoons in Germany tiiis is the most variable of all the 
characters of the plumage. Hence it may be concluded that C, itiUt'- 
rnciliu caimot be ranked as specihcally distinct from C liri<i. 

In Madeira there is a rock-pigeon wliich a few ornithologists have 
suspected to be distinct from C. livUt. I have examined numerous speci- 
mens collected by Mr. £. V. Haroourt and Mr. Mason. They are father 
amallOT than the Tock>pigeon from the Shetland Islands, and their beaks 
are plainly thinner ; but the thickness of the l)cak varied in the several 
specimens. In plumage there is romarkablo diversity ; some specimens 
are identical in every feather (I speak after actual comi)aris<)ii) with the 
rock-pigeou of the Shetland Islands; others are chequered, hke C. ajjiuU 
from the clifis of England, but genevally to a greater degree, being almost 
black over the whole back; others are idoitical with the ao-cslled C. iHtet^- 
vvdia of India in thed^piee of bluencss of the croup; whilst others have 
tlus part very pale or very dark blue, and are likewise chequered. 8o 
nmch variability raises a strtiug suspicion tliat these birds are domestic 
pigeoms wliich have become feral. 



'Natuml lli.-tory of Ireland,' Birds, geon.",' Conipt< s K«»iidu.s, iHiH-rj,"). 
vol. ii. (,18.'>0), p. 11. For Grabo, tee * Naturgcscli. DeuL-jclilauds,' Baud 

previous refcroQce. iy., 1795, a. U. 
» •(k>ttpKl'cul nir I'Oidre des Pi- 
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Fzom these &ctB it can haidly be doubted fbat C Uvia, affinis, inters 
media, and the fotnis nuffkedvitli an interrogatioii hy^ Bonaparte, omght 
all to be included under a single spc cit s. l^ut it is quite iniiiiatt rial 
whether or not they aro tlins ranked, aud whether Bomo one of tlieso 
forms or all aro the progenitors of the various domestic kinds, :is far a.s 
any light is tlius tlirown on the diflforencLS l)etween tho more strongly- 
xnarksd raoes. That common dorecot-pigeons, which are kept in variooB 
parts of the world, are deaeended from one or from seTeral of the above- 
mentioned wild varieties of C. livia, no one who compares th^ will 
doubt. I'lit h'fore making a few remarks on (I'lvicot -pigeons, it shonid 
1)6 staffed tliat the wild rock-pipoon hiis Ix'eu luund easy to tame in 
several countries. We have seen that Colonel King at liytho stocked 
his dovecot more than twenty yeai-s ago with young wild birds taken 
at the Orkney Islands, and since this time they have greatly multi- 
plied. The aecurato i^racgillivray asseris that he completely tamed a 
wild rock-pigeon in the Hebrides; and several acconnts arc on record 
of tliise pi}.'e'>ns having breil iu <l<»vecots in tlic Shetland Islands. In 
India, as Caijtain llutton iulorms me, the wild rock-pigeon is easily 
tamed, and breeds readily with the domestic kind; and Mr. Blyih'* 
assets that wild birds come frequently to the dovecots and mingle freely 
with their inhabitants. In the ancient ' Ayeen Akbery ' it is written that, 
if a few wild pigeons be taken, "they are speedily joined by a thousand 
others of their kind." 

Dovecot-pigeons are those which are kept in dovecots in a scmi- 
domesticated state; for no si^ecjal aae is taken of them, and they pro- 
cure their own food, except during the severest weather. In England, 
and, judging from Mil Boitard and Corbie's work, in France, the common 
dovecot-pigeon exactly resembles the chequered variety of C. livui ; but I 
have f5eon dovecots brought from Yorksiiire, without any trace of che- 
quering, like the wild rock-pigeon of the Shetland ]slan<ls. The chefpiertd 
dovecots from the Orkney Islands, after having Ix'cn domesticated by 
Colonel King for nuwe than twenty years, differed slightly from each ofher 
in the darkness of their plumage, and in the thickness of their beaks; 
the thinnest l)cak being rather tliicker than the thickestone in the Madeira 
birds. In Germany, according to Bechstein, the coiniiKm dovecot-pigeon 
is not chequered. In India they often liecome clu iiuered, and sometimes 
pied w ith wliite ; tho croup also, as I am informed by >Ir. 131y th, l)ecomes 
nearly white. I have received from Sir J. Brooke some doiracot*pigeous. 



M * History of British Birds.' vol. i. 

pp. 27.'t-2s4. Mr. Andrew Dunenn 
tamed a ri>rk-pi„'»'ori in the Shetland 
Islaiidd. i^Ir. Jttnits Barclay, and Mr. 
Smith of Uyea Sound, both »y that 
the wild rock-pigeott can be eenly 
tnmo<l ; onil the former gentleman 
U8»crt>4 that the tamed birdd breed four 
iimeti a year. Dr. lAwrenoe Edmood- 
itone infonns me that a wild look- 



pigeon 4«me and settled in his doveeot 

ill lialtu S<Mmd in the Siietl:iinl I-l;i;ids» 
and bretl witlj \w |iit;e<iiis; In- has ul<o 
given me otlier in«tance« ol the wild 
rock-pigeon having been taken y<<uiig 
nn<l l)ri I (liiii:; in onptivity. 

' AnimlHatid Mai^'. of Xut History,' 
vol. xix.. 18i7, p. iua.and vol. lur Ibd?, 
p. 512. 
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which originAlly isinie from tiiA S. KaAimas Idiods in tbe Malay aichi- 
pelago, and which had heen croeaed with the Siogapoie doreooto; thegr 
wore small, and the darkest variety wa.s extremely like the dark chc- 
quercfl variety with a bhie rronp from Mmlcirn; but tho 1m ak was not 
so thin, thoTi<rh decidedly thinner timn in the rock-pipeon from the 
Shetland Ishmdii. A doveeut-pigcou sent to me by Mr. Swinhoe from 
Foochow, in China, was likewise ntiier smaU, but differed in no oOier 
lespect. I hare alao leoeived, through the Irindnwut of Br. Baaiell, fonr 
living dovecot^pineons from Sierra Lcoiif ; " those were fully as large as 
the Shetland rock-iiip'con, with even ])iilki('r Ixulics. In plnmncre pome 
of them were idtutical with the Shetland ro< k-pigeon. but witii the metallic 
tints apparently rather more brilliant; others had a blue croup and 
resembled the chequered variety df C. iutermtdia of India; and some were 
80 much chequered as to be nearly black. In these four birds the beak 
dilfored slightly in lenpth, but in all it wa« decidedly shorter, more mftssivc, 
and stronger than in the ^v^Id rock-plLrt'on from the Shetland Islandfi, or in 
the English dovecot. Wht ii tlit^ beaks of these African pigeons were com- 
pared with the thinnest lieaks of the wild Madeira Rix eiraens, the contrast 
was great; the former being fully one-third thicker in a vertical direction 
than the latter; so that any one at first wonld have felt inclined to 
rank theee birds as epecifically distinct; yet so perfectly graduated 
a scries could be fornu><l Itetween the al)ove4nentioned varieties, that it 
was obviously impossible to separate them. 

To sum up: the wihl Cohnnha Uvia, iucludin*2: under tliis name 
C. a ffinUy intermedia, and tlic other still more closely-affincd geo- 
prmphical racf's, luis a va^t range from the southern coiUit of 
Norway and tbe Furuo Islands to tlx' shores of the IMediter- 
ranean, to ^fudeira an<l tlic Canary Islands to Abyssinia, India, 
ami Japan. It varies greatly in plumage, being in many plaoes 
chequered with black, and having either a white or blue eroup 
or loins ; it varies also slightly in the size of the In^ak and body. 
Dovecotrpigeons, which no one disputes are descended from 
one OP more of the above wild forms, present a similar but 
greater range of variation in ])lumage, in the size of body, and in 
the length and thickness of the beak. There seems to be some 
relation between the cronp being blue or white, and the tem- 
peratnre of the oomitry inhabited hj both wild and doTOCOt 
pigeons ; for nearly all the dovecot-pigeons in the northern parts 
of Europe have a white croups like that of the wild European 

Di'iiKstio pigfnns of tlic coinmnn publislie*) in 17K1; thfv nro Bai«i,.in 

kind uro ucQtioiicU 9a bciug pretty » acoor(ian(.v with the name which they 

nomeroas hi Jdm Barbaf* *Descrip- bear, to have been imported, 
tion of the OoMt of Chuma' (p. 815), 
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roek-pi^oon ; and nearly all the dovccot-pifjeons of India have a 
blue croup like that of the wild C. hdcrmedia of India. As in 
various countries the wild rock-pigeon has been found easy to 
tame, it seems extremely proliablo that the dovecot -pigeons 
thiouirhout tlie worhl are tlie descendants of at least two and 
jierliajis more wiM stocks; but tliesc, as we have just seen, 
cannot be ranked tis specifically distinct. 

With rf's])ect to the variation of C. livia, we may without fear 
of contradiction go one step further. Those pigeon-fanciers who 
believe that all the chief races, such as Carriers, Pouters, Fan- 
tails, &c.) are descended from distinct aboriginal stocks, yet 
admit that the so-called toy-pigeons, which diDer from the rock- 
pigeon in little except in colour, are descended from this bird. 
By toy-pigeons are meant such birds as Spots, Nuns, Helmets, 
Swallows^ Priests, Monks^ Porcelains^ Swabians, Archangels, 
Breasts, Shields, and others in Europe, and many others in 
India. It would indeed be as puerile to tuppoee that all these 
birds are descended from so many distinct wild stocks as 
to suppose this to be the case with the many Taiieties of 
the gooseberry, heartsease, or dahlia. Tet these pigeons all 
breed true, and many of them present sub-yarieties which like- 
wise truly transmit their character. They differ greatly from 
each other and from the rock-pigeon in plumage, slightly in size 
and proportions of body, in size of feet, and in the length and 
thickness of their beaks. Tlicy ditl'er from each other in these 
respects more than do dovecot-pigeons. Although we may 
safely admit that the latter, which vary slightly, and that 
the toy-pigeons, which vary in a greater degree in accord- 
ance with their more highly-di micsticated condition, are de- 
sct iided from C. livia, including under this name the above- 
enumerated wild geographical races ; yet the question becomes 
far more ditTicvdt when we consider the eleven i)riucipal races, 
most of which have been so [)rofouudly modihed. It can, 
however, be shown, by indirect evidence of a perfectly con- 
clnsiye nature, that these principal races are not descended 
from so many wild stocks; and if this be once admitted, few 
will dispute that they are the descendants of C. ^vto, which 
agrees with them so closely in habits and in most characters, 
which varies in a state of nature, and which has certainly under- 
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gone a considerable amount of variation, as in tlie toy-pigeons. 
We slmll moreover prosfutly see how eminently favourable cir- 
cumstances liave been for a «,''reat amouut oi" modiiicaLiou in the 
more carefully tended breeds. 

The reasons for comduding that the several priiK-ipal races 
have not descended from so many aborij^inal and unknown 
stocks may be i:ron[)ed under tlie followinfr six lieads: — Firstly^ 
if the eleven chief races huve not arisen from tlie variation of 
some one species, together with its geographical races, they must 
be descended from several extremely distinct aboriginal species ; 
for no amouut of crossing between only six or seven wild forms 
could produce races so distinct as pouters, carriers, runt^ 
fantails, turbits. short-faced tumblers, jacobins, and trumpeters. 
How could crossing produce, for instance, a pouter or a fautail, 
unless the two supposed aboriginal parents possessed the re- 
markable characters of these breeds? I am aware that some 
naturalists, followiug Pallas, belioTe that crossing gives a strong 
tendency to variation, independently of the characters inherited 
from either parent. They believe that it would be easier to 
raise a pouter or Entail pigeon from crossing two distinct 
species, neither of which poss^sed the characters of these races, 
than from any single species. I can find few facts in support 
of this doctrine, and Ixdieve in it only to a limited deu:ree ; but 
in a future chapter I shall have to recur to this --Mbject. For 
our present pur[>03e the ]V)int is not material. Tiic question 
wliich concerns us is, wiiether or not many new and im- 
portant characters have arisen since man lirst domesticated 
the piijeon. Uu the ordinary view, variability is due to chan;,a:d 
conditions of life ; on the Pallasian doctriue, variability, or tin? 
appearance of new characters, is due to some mysterious efiect 
from the crossing of two species, neither of which possess the 
characters in question. In some few instances it is credible^ 
though for several reasons not probable, that well-marked races 
have been formed by crossing; for instanoe, a barb might 
perhaps have been formed by a cross between a long-beaked 
carrier, having laige eye-wattles, and some short-beaked pigeon. 
That many races have been in some degree modified by crossing, 
and that certain varieties which are distinguished only by pecu- 
liar tints have arisen from crosses between differently-coloured 
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Tarieties, may Vx* admitted almost certain. On tlio doctrine, 
tliercf'ore. tliat tlie chief races owe their diflVr^ nres to their 
descent Iroiu distinct sjiecies, we must admit tliat at least eight 
or nine, or more probably a dozen species, all havinj^ the same 
habit of breedinir and roosting on rocks and living in socjety, 
either now exist somewhere, or formerly existed but have 
become extinct as wild birds. Considering how carefully wild 
pigeonB have been collected throughout the world, and what 
conspicaous birds they are, especially when frequenting rocks, 
It is extremely improbable that eight or nine species, which were 
long ago domesticated and therefore must have inhabited some 
anciently known conntry, should still esdst in the wild state 
and be unknown to oraitliologists. 

The hypothesis that such species formerly existed, but hare 
become extinct, is in some slight degree more probable. Bnt 
the extinction of so many species within the historical period Is 
a bold hypothesis, seeing how little Influence man has had in 
exterminating the common rock-pigeon, which agrees in all its 
habits of life with the domestic races. The (7. Uvia now exists 
and flourishes on the small northern islands of Faroe, on many 
islands off the coast of Scotland, on Sardinia, and the shores of 
the ^Icditerranean, and in tlie centre of India. Fanciers have 
sometimes imagined that the several supposed parent-s[)ecies 
were originally eontiued to small islands, and tlnis iiiiirht 
readily liave been ext«'rminated ; but the facts just givt-n do not 
favour the probability of their extinction, even on small islands. 
Nor is it probable, from what is known of the distribution of 
birds, that the islands near Europe should have been inhabited 
by peculiar species of pigeons; and if we assume that distant 
oceanic islands were the homes of the supposed parent-species, 
wo must remember that ancient voyages were tediously slow, 
and that ships were then ill-proTided with fresh food, so that 
it would not have been easy to bring home living birds. 
I have said ancient Toyagesi, for nearly all the races of the 
pigeon were known before the year 1600, so that the supposed 
wild species must have been captured and domesticated before 
that date. 

Seeondli/. — ^Ihe doctrine that the chief domestic races have 
descended from sereral aboriginal species, implies that several 
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species were formerly so tlioroii^dily domestieated as to breed 
readily wht.'ii confined. Although it is eusy to tame most wild 
birds, experience sliows us that it is dillicult to get tliem to 
breed freely under confinement : ulthouLjli it must be owned that 
this is less (liilicult with pigeons than with most other bird;*. 
During the last two or three luuulred years, many birds liave 
been kept in aviaries, but hardly one lias been added to our 
list of thoroughly reclaimed species ; yet on the above doctrine 
we must admit that in ancient times nearly a dozen kinds 
of pigeons, now unknown in the wild state, were thoroughly 
domesticated. 

Most of our domesticated animals have nm wild in 
Tarious parts of the world ; but birds, owing apparently to their 
partial loss of the power of flight, lees often than qnadrapeds. 
NeyerthelesB > I have met with accounts showing that the 
common fowl has hecome feral in South America and peihaps 
in West Africa, and on several islands: the turkey was 
at one time almost feral on the banks of the Parana; and 
the Guinea-fowl has become perfectly wild at Ascension 
and in Jamaica. In this latter island the peacock, also, 
"has become a maroon bird." The common duck wanders 
from its home and becomes almost wild in Norfolk. Ilybrids 
between the common and musk-duck which have become \wld 
have been shot in North America, I>el[^ium, and near the Ca8j)iau 
Sea. The goose is said to have ruu w jld in La Plata. The 
common dovecot-pigeon has become wild at Juan Fernandez, 
Norfolk Island, Ascension, probably at Madeira, on the shores 
of Scotland, and, aa is asserted, on the banks of the Uudsou in 
North America.'^ But how diilerent is the case, when we turn 

'* With respect to feral pigeons— for For ducks, fee Rev. E. S. Dixon, ' Oni»- 

Juan Femandt^z, see Bertero in ' Annal. mental Poultry,' 1847, p. 122. For the 

dea 8c. Nut.,' torn, xxi. p. aOl. For ^rai hy brids of the oommou and musk- 

N«ffoik Idttad, »ee Rev. B. 8. Dixon in dueka, we AnduWa * American Or- 

tho • Dovwote.' IS.'il, i>. 14,(»ntheautho- ni»h..lnjry/ and Selys - Ix)ngohainp'« 

rity of Mr. tiouid. For Asoeiiaion I 'Uybridt8<lan.slaFumilli.di -!Annti(1.8.' 

rely on MS. information given mo by For the goiwe, Lddoro Gcoflroy St. Ui- 

Ifir. iMftai. Vw the ImuiIb of the lain, •Hlat Hat. G6n.; torn. iii. p. 498. 

Hudson, $ee BIyth in 'Atinals of Xat. Forguinea-fowls.jt^eGrosao's'Naturalist'g 

Hiat.,' vol. XX., 1857, p. 511. ForSc.-t- Sojourn in JamaicV p. 124; and his 

hind,«ee Mucgillivray, 'British Birds," 'Birdsof Jamaica,' for fuller particulars, 

vol. I. p. 275; alio Thompioii's *Nat I saw the wild goineA-lbwl in Asoen- 

Hist of Ireland, Bifdt,' ToL U. p. U. sioD. Focthepeftooek, «m*A Weekat 
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to the eleven chief domestic races of the pigeon, which are sup- 
posed by some authors to he descended from so many distinct 
species I no one has ever pretended that any one of these races 
has been found wild in any quarter of the world; yet they 

Lave been transpjrted to all coiintrios, and some of them must 
have been cumtil back to their native homes. On the view 
that all the races are the product of variutiou, we eun imdcr- 
staud why they have not become feral, for the f^retit amount of 
moditication which they have underj^ono shows how long and 
how tlioroughly they have been domesticated; and this would 
unfit them for a wild lite. 

Fourthly. — If it be assumed that the characteristic diiferenccs 
between the various domestic races are due to descent from 
several aboriginal species, we must conclude that man chose 
for domestication in ancient times, either intentionally or by 
chance, a most abnormal set of pigeons; for that species 
resembling such birds as pouters, fantails, carriers, barbs, short- 
&oed tumblers, turbits, &^ would be in the highest degree 
abnormal, as compared with all the existing membeiB of the 
great pigeon fiunily, cannot be doubted. Thus we should have 
to believe that man not only formerly succeeded in thoroughly 
domesticating several highly abnormal species, but that these 
same species have smce all become eztinct» or are at least now 
unknown. This doable accident is so extremely improbable 
that the assumed existence of so many abnormal species would 
require to be supported by the strongest evidence. On the 
other baud, if all the races are descended from C. livioy we can 
understuiid, as will hereafter bo more luUy explained, how any 
slight deviation iu structure which lirsl appeared would con- 
tinually be augmented by the preservation of the most strongly 
marked individuals ; and as the power of selection would be 
applied according to man's fancy, and not lor the biril's own 
good, the accumulated amount of deviation would certainly be 
of an abnormal nature in comparison with the structure of 
pigeons living in a state of natm'e. 

I have already alluded to the remarkabb &ct that the cha- 

Bnt Rojai; by a competent ftafhoritj. thai tiiej were not Ooiwmwb. With 
Ibr. B. Hill, p. 42. For the torkoy I respect t<^ fowls I will give the lefer- 
lely on ocal infonnftkioQ ; I aaeBrtained enoes in the next chapter. 
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lacterifltic differences between the chief domestic races are 
eminently Tariable: we see this plainly in the great difference 
in the nitmber of the tail-feathers in the &ntail, in the deve- 
lopment of the crop in pouters, in the length of the beak in 

tumblers, in the state of the wattle in carriers, &c. If these 
churact<;irs aro the result of successive vuriatidiis addtnl together 
by selection, we can uudirstand why they sliouhi be so variable: 
for these are tlie very parts which have varied since the domes- 
tication of the })iL!:eou, and therefore would be likely still to vary ; 
these variations moreover have been rec'eutly, and are still being 
accumulated by man's selection ; tliercfure they have not as 
yet become firmly fixed. 

Fifthly, — ^All the domestic races pair readily together, and, 
what is equally important, their mongrel offspring are per- 
fectly fertile. To ascertain tliis fact I made many experi- 
ments, which are given in the note below; and recently 
Mr. Tegetmeier has made similar experiments with the same 
result" The acenrate Nenmeister^ asserts that when doyecots 



V I bftfo dmwn oat » long table of 

the varioua crosses made by fiinciers 
between the sevcml domestic breeds, 
but I do not think it worth pub- 
liihing. I IkftTO myself made for this 
gp ^ ft l purf>os<' many croi»se8, and ull 
were iK'rfectly firtilc. I liftve united 
in one bird iivo uf the most distinct 
laoea, and with patienoe I might im- 
donbtedly have tlnis «nitwl all. The 
case of five distinct breeds beinp; bk ntlc d 
together with unimpaired fertility ia 
important, beoaue Girtner hea shown 
that it is ft v. ry general though not, 
ns hoth inyht, iiiiivor^al nil*', that com- 
plex crossea between several species are 
ezoeasiviely sterile. I have met with 
only two or three cases of reported 
sterility in tlie offVprin-^ of rertain races 
when crossed. You I'istor (' Das Gauze 
der Fdd-tanhenxaeht/ 1881, t. 15) 
asserts that the .mongn U fr >m harbs 
niirl fnnfails are Mtrrilf : I )iav<' proyed 
this to bo erroneous, not only by cro88- 
ing these hybrids with seveml other 
hybrids of the some parentage, but by 
the more 8*?v«"'rp test of pairing brother 
and sistir hybrids inter ne, and they 
wen perfectly fertile. Temmiiiflk has 



stated C Hist Nat des Pigeons*' 

torn. i. p. 1I>7) that the turbit or owl 
will not rroHiai readily with other 
breeds : but my turbits crossed, when 
left free, with almond tmnblen ftnd 
with tmmpeteis; the aamo tiling has 
occurred (Rev. E. S. Dixon, ' TIio 
Dovecot,' p. 107) between turbits and 
dovecots uid mms. I have crossed 
turbits with barb;!!, as has M. Boitard 
(p. 34), who isays the hybrids wore 
very fertile. Hybrids from a turbit 
and ftatail have bean known to breed 
inter He (Riedel, Taubcnzucht, 8. 25, 
and licchstf in, ' Natiirgt scb. Dcutsch," 
B. iv. 8. 44. Turbits ^Kiwiel, s. 26) 
hftve been crossed vrith pouten and wi^ 
jacobins, and with a hybrid jacobiu- 
tnimpeter (Riedel, 8. 27 . The latter 
author has, however, made some vague 
statements (s. 22) on the sterility of 
turbits when croasfd with fortain other 
cros.icil breeds. But I have little doubt 
thut the Itev. E. S. Dixon s explanation 
of soeh statements is oorrect, vii. thai 
individual bu-ds both with turbits and 
oth(?r breeds are occasionully sterile. 

* ' Das Ganze der Taubenzucbt, 
a 18. 
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are Grossed with pigeons of any oihor breed, the mongrels are 
extremely fertile and hardy. MM. Boitard and Corbie^' affirm, 
after their great ex|KTienco, that with crossed pigeons the more 
distinct the breeds, the more productive arc their mongrel 
offspring. I admit that the doctrine first broaclied by Pallas 
is highly probable, if not actually proved, namely, that closely 
allied species, which in a state of nature or when first captured 
would have been in some degree sterile when crossed, lose this 
sterility utter a long; course of domestication ; yet when we con- 
sider the great difference between such races as {XJuters, carriers, 
rants, fttntails, turbits, tumblers, <&c., the fact of their perfect, 
or even increased, fertility when interorossed in the most com- 
plicated manner becomes a strong argument in favour of their 
having all descended from a single species. This argument is 
leod^red mndi stronger when we hear (I append in a note** 



** ' lies Pigeons,' &c., p. 35. 
S3 Domestic pigeons pairroadily with 
the allied C. cmtat (Bechstein, *llatiir- 

gesch. Deutticlilands,' B. iv. s. 3) ; and 
3[r. Bront has made tho same ctoba 
Hevoral times in England, but tho 
young mm voy apt to die at aiioat 
ten daj*8 nl<l ; one hybrid which ho 
n-nrcd (from C. oena* and a male 
Antwerp carrier) paired witli a dragon, 
bat never bid eggi. Bedutein fturtlier 
Mated (s. 2G) that the dnint rttic. pigeon 
will cross with C. palutiibm, Turtur 
ruoria, and T. vul^ris, but nothing is 
nid of the fertility of the hybrids, and 
this would have been mentioned had the 
fu'H >K*en ascertained. In the Zoolo- 
gic;tl Gardens (MS. report to me from 
Mr. Jamee Hunt) a male byl«ld from 
Turtur vulgaris and a domestic pigeon 
'* paired with several diflerent species 
of pigeons and doves, but none of the 
egga were good." Hybrida from C, 
oenas and ipjinnnphthalmos were sterile. 
In I>r»udon'3 ' M.ig. of Nat. Hist.' vol. 
vii. \i>'oi, p. loi, it is said that a mule 
hybrid (from TWrfw wigairit nalo, and 
the crcam-cejlourfl T. ri'eoria female) 
pairt'd durin;^ two years with a female 
2'. ritariu, and tho latter laid many 
egga, hat all were sterile. MH. Boi- 
taid and GorbM (' Lea Pigeons,' p. 285) 

VDL, L 



state that the hybrids from these two 
turtle-doves are invariably sterile both 
Aifsp as and with either pnro parent. 

The rx|nTii[icnt was tried by M. Oirbid 
"avec n\H- cspcce d'obsti nation and 
likewise by M. Manduyt, and by M. 
Yieillot. Temminek also fimnd the 
hybrids ttom these two gpcf'ics quito 
barren. Therefore, when Bociistein 
(' Naturgesch. Yogel. Doutschlandjit,' B. 
4, s. 101) asserts that the hjhilda from 
these two turtle-doves propagate inter 
tte ec|ually well with pure species, and 
when a writer in the 'Field' news- 
paper (in a letter dated Not. 10th, 1858) 
makc-^ n similar assertion, it wonld np- 
pear that there most be some mistake ; 
though what the mistake is I know not, 
as Beehstrin at least most have known 

the white variety of T. rimria : it would 
l)e an unparalleled fact if the same two 
upcies sometimes produced extremely 
JSnrtile, and sometimes axirwnely barren, 
offsprint;. In the MS. report from the 
Zoological Gardens it is said tliat 
hybrids from Turlur viUijaris and fura* 
Uiui$t and from T, vidgari$ and BeUh 
pistes mi<jrnlnriu», were sterile. Two 
of the latter mule hylirids paired with 
their pure parents, viz. Turtur nUgaria 
and the Edopistes. and likewise with 
3*. r<ior«0 and with ColiiiNBa oenat, and 

0 
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all the cases which I have collected) tlwit hardly a single well- 
ascertained instance is known of hybrids between two true 
species of pigeons being fertile, inter se, or even when crossed 
with one of their ])nre parents. 

Sixthly. — Excluding certain ini})ortant characteristic differ- 
ences, tlie chief races no^ree most closely both with ea^h other 
and with C. Uvia in all other respects. As previously observed, 
all are eminently sociable ; all dislilio to .perch or roost^ and 
refuse to build in trees; all lay two eggs, and this is not a 
universal rule with the Coluinbidn3 ; all, as fStf as I can hear, 
lequure the same tune for hatching their eggs; all can endure 
the same great range of climate ; all prefer the same food, and 
are passionately fond of salt; all exhibit (with the asserted 
exception of the finnikin and turner which do not dilfor mu«sh 
in any other cfaataoter) the same peculiar gestures when court- 
ing the females; and all (with the exception of trumpeters 
and laughers, which likewise do not differ much in any other 
character) coo in the same peculiar manner, unlike the voioe 
of any other wild pigeon. All the coloured breeds display the 
same peculiar metallic tints on the breast, a character far from 
general with pigeons. Each race presents nearly the same range 
of variation in colour; and in most of the races we have the same 
singular correlation between the development of down in the 
young and the future colour of plumage. All have the propor- 
tional length of their toes, and of tlieir primary wing-feathers, 
nearly the siime, — (characters which are apt to differ in tlie several 
mcmbcTs of the Columbida}. In those races which j>resent some 
remarkable deviation of structure, such as in the tail of fantails, 
crop of pouters, beak of carriers and tumblers, &c., the other 
parts remain nearly unaltered. Now every naturalist will admit 
that it would be scarcely possible to pick out a dozen natural 
species in any Family which should agree closely in habits and 
in general structure and yet should differ greatly in a few cha» 

luauy eggs were produced, but all were the 55oological Gardens of London tho 

barren. At Park, hybrids have been Goura coroneUa and vidorm produced 

Tailed (bid. Gcoffn^ Bamt Hilaire, a hybrid whidi paind with the puze 

'Hist. Xat. Gcatrnlr,' toin. Hi. p. 180) G. eoronata, and laid scveml • t^jxs. but 

lirom 'furlnr tiurilus with T. cam- these provodl'urr'rr In ISOO r*»/(/»?j7ja 

bayentU and with T. etirateufis; but gijmiiophlhaimos aud maculom inoduc&l 

noibing ia aid of their fiertilitj. At bybricb in these aame gpudaiM. 
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racters alone. This fact is explicable through the doctrine of 
uataral selection ; for each suocessiTe modification of structuro 
in each natural species is preserved, solely because it is of 
semce ; and such modifications when largely aocumulated Imply 
a great change in the habits of life, and this urill almost ceiv 
tainly lead to other changes of structure thzooghout the whole 
organisation. On the other hand, if the several races of the 
pigeon have been produced by man through selection and varia- 
tion, we can readily understand how it is that they should still 
all resemble each other in habits and in those many characters 
which man has not cared to modify, whilst they dilFer to so 
prodigious a degree in those parte which have struck his eye or 
pleased his fancy. 

Besides the points ahove cimmoratc<l, in which all the domestic 
races resemble C. Uvia ami each other, there is one which deserves, 
special notice. The wild rock-pigeon is of a slaty-blue colour ; 
the wings are crossed l)y two black bars ; the croup varies in 
■colour, being generally white in the pigeon of Europe, and blue 
in that of India ; the tail has a black bar close to the end, and 
the outer webs of the outer tail-feathers are edged with white, 
except near the tips. These combined characters are not found 
in any wild« pigeon besides C. Uvia, I have looked carefully 
through the great collection of pigeons in the British Museum, 
and I find that a dark bar at the end of the tail is common ; 
that the white edging to the outer tail-feathers is not raie; 
but that the white croup is extremely rare, and the two 
black ban on the wings occur in no other pigeon, excepting 
the alpine (7. Uuconota and C, rupegtrU of Asia. Now if we 
turn to the domestic races, it is highly remarkable, as an 
eminent fimder, Mr. Wicking^ observed to me, tliat» when- 
ever a blue bird appears in any race, the wings almost 
invariably show the double black bars.^ The primary wing- 
feathers may be white or black, and the whole body may be 

^ There in one exception to the rale, signifies the less as tiio swallow ap* 

munelj, in a rab-Twriety of the viral- pmachM cloady in sbueton to C. ^oftk 

low uf Gonuan origin, which is figured In many sub-varietiea the black ban * 

by Xuumeistt r, ami was shown to mo arc replaced by bars of vuriou.s pol. -urs. 

by Mr. Wicking. This bird is blue, The ligures given by Neumeister are 

.but baa not tho Uaok wiog^bafa; for anffleicnt to show thai, if the wings 

our object, howoTfir, in tracing the de- akno are Uuei the blade wing*han 

soont of the chief laeeSi this exoeptioii appear. 
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of any oolour, but if the wing-coverts alone are blue, the two 
black bars siuelj appear. I bave myself seen, or aeqiiirej trust- 
worthy evidence, as given below,=" of blue birds with blaek bars on 
the wing, with the croop either white or very pale or dark blue, 
with the tail having a terminal black bar, and with the outer 
feaihen externally edged with white or very pale coloured, in 
the following taoes, which, as I carefoUy observed in i h case, 
appeared to be pwfectly pure: namely, in Ponters, Fanteils, 
TmnUen, Jacobins, Tnrbits, Barbs, Carriers, Runts of three 
distuict varieties, Trumpeters, Swallows, and in many other 
toy-pigeons, which, as being closely allied to 0. Uma, are not 
worth enumerating. Thus we see that, in purely-bred races 
of every kind known in Euroix', blue birds oocasioiially appear 
having all the marks which characterise C, ?ma, and which 
concur in no other wild species. Mr. Blyth, also, has made the 
same observation with respect to the various domestic races 
known in India, 

Certain variations in the plnmage are equally common in the- 
wild C. Uvia, in dovecot-pigeons, and in all the most hifrhly 
modified races. Thus, in all, the croup varies from white to- 

3* I havp obacrvoil bluebirds with nil grcnt Floronc© runt of a blue colour 

the above-mentioned marks iu the fol- witli blade bars. Jacobins are very 

lowing raced, which nemed to be per* xuely Um, but I have received an- 

feoUy pure, and were sbown at various thentlo MOOanb) of at least two in- 

exhibitinns. Pouters, with the double ptances of the bluo Viiriety with bhvk 

blick wiug-bars, with white caroup, bars having appeared in England; 

dark bar to end of tail, and white blue jaooUns were bred by Mr. Brent 

edging to outer tafl'feathen. Turbita. from two binck birds. I hnvo seen 

witli all these sarae characters. Fnntail.s common tumblers, both ItKlian and 

\f\\h the «imc ; but the croup in some Engliah. and shori-iacQd tuiublera, of a 

WH» bluish or pure blue. Mr. Widdng blue coloor, with blaok wing-bars, wifli 

bred blue from two black birds. the black bar at the end of the taif. 

Curriers (inrlinlincr thf Hagadntten of and with the outer tail-feathirs edged 

Ncumcistcr) witli all the marks : two witii white ; the croup ia all was blue, 

birds which I examined had white, and or extremely pale Une, never abeo- 

two had Une croups ; the wblte edging lately white. Bine barbs and tram- 
to the outer tail-feathers was not pro- potera seem to be exrps>'iv ly rnrc : but 
sent in all. Mr. Corker, a great breeder, Neomeister, who nuiy Ijc implicitly 
assures me that, if black carriers are trasted, fignret bine varieties of both, 
matebed for many anooeMive genera- with bla^k wing-ban. Mr. Brent in« 
• Hwm, the ofRsprin^ bcc-omo first nsh- forms me that he ha.s aeon a blue Irnrb ; 
coloured, and tlieu blue with blaek and Mr. H. Weir, as I am informed by 
wing-bars. Hunts ol the elongated breed Mr. Tegctmeier, once bred a sUrer 
hud the nine marka, but tiie croup was (which means very pale Une) baib« 



pnle blue ; the outer tail-featlu hud from tWO yeUow burda. 
white edges. Keumoister ligurcs the 
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Uae^ being most freqiieutly white in Enrope, and very generally 
Uae in India.* We bave seen that the wild C Uvia in Europe, 
and dovecots in all parts of the world, often haye the upper 

wing-coverts chequered with black; and all the most distinct 
races, when blue, are occasionally chequered in precisely the 
same manner. Thus I have seen Pouters, Fantails, Carriers, 
Turbits, Tumblers (Iiuliaii and English), Swallows, Bald-pates, 
and other toy-pigeons blue and chequered ; and Mr. Etwpilant 
has seen a chequered liimt I bred from two pure blue Tumblers 
a chequered bird. 

The £eusts hitherto given refer to the occasional appearance in 
pure races of blue birds with black wing-bars, and likewise of 
bine and chequered birds; bat it will now be seen that when 
two birds belonging to distinct races are crassed, neither of 
which bave^ nor probably have had during many generations, a 
trace of bine in tiieir plmnage, or a trace of wing-bars and ibe 
other diaiacteristio marks, they very frequently produce mongrel 
cfispring of a blue colour, sometimes cheqnered, with black 
wing-baiB, &c. ; or if not of a bine colour, yet with the several 
characteristic marks more or less plainly developed. I was led 
to investigate this subject from MM. Boitard and Corbie* having 
asserted that from crosses between certain breeds it is rare to get 
anything but bisets or dovecot pigeons, which, as we know, are 
blue birds with the usual characteristic marks. We shall here- 
al\er see that this subject possesses, independently of our present 
object, considerable interest, so that I will give the results of 
my own trials in full. I selected for experiment races which, 
when pure, very seldom produce birds of a blue colour, or have 
bars on their wings and tail. 

The nun is white, with the head, tail, and primary wing^ 
Heathers black ; it is a breed which was established aa long ago 

^ Mr. Blyth infornis lue tliat all the nlone. In Bome other Indian pigeons 

domestic races in India kuvo the croup there were a few white feathers coulined 

Uve: bat fliis is not inTtrialito* for I to the cmapt and I have aotfoad tiia 

poiss*. a very pale blue Simmali pigeon same fact in a carrier from Persia. The 

with the croup perfectly white, sent to Jnva fnnfnil (imported into Amoy, and 

me hy Sir W. Elliot from Madras. A thenco scut me) bus a perfectly white 

dafyAriliie and chequeied Kakdii pigeon cmap, 

Jim jobm white featlwn oa the oonp *Lm Figeoo^' fta, S7. 
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as the year 1600. I crossed a male nim vith a female red 
common tumbler, which latter yariety generally breeds true. 

Thus neither parent had a trace of blue in the plumage, or of 
bars ou the wing and tail. I should promise that common 
tumblers are rarely blue in Kngland. From tlie above cross 
I reared several young : one was red over the whole back, but 
with the tail as blue as that of the rock-pigeon ; the ter- 
minal bar, however, was absent, but the outer feathers were 
edged with white : a second and third nearly resembled the 
fi!*st, but the tail in both presented a trace of the bar at the end: 
a fourth was brownish, and the wings showed a trace of the 
double bar : a fifth was pale blue over the whole breast, back, 
croup, and tail, but the neck an<l primary wing-feathers were 
reddish ; the wings presented two distinct bars of a red colour ; 
the tail was not barred, but the outer feathers were edged with, 
white. I crossed this last curiously coloured bird with a black 
mongrel of complicated descent^ namely, from a black barb, a 
spot, and almond tumbler, so that the two young birds produced 
from this cross included the blood of five Tarietiee^ none of which 
had a trace of blue or of wing and tail-bars: one of the two 
young birds was brownish-Uack, with black wing-bars; the other 
was reddish-dun, with reddish wing-bars, paler than the rest of 
the body, with tiie croup pale blue, the tidl bluish, with a trace, 
of the tenninal bar. 

Mr. Eaton*' matched two short-faced tumblers, namely, a splash 
cock and Idte hen (neither of which are blue or barred), and from 
the first nest he got a perfect blue bird, and from the second a 
silver or jiale blue bird, both of whicli, in accordance with all 
analogy, no doubt presented the usual characteristic marks. 

I crossed two male black barbs with two female red spots. 
These latter have the whole body and wings white, with a spot 
on the forehead, the tail and tail-coverts red ; the race existed 
at least as long ago as 1676, and now breeds perfectly true^ aa 
was known to be the case in the year 1735.** Barbs are uni- 
formly-coloured birds, with rarely OTen a trace of bars on the 
wing or tail ; they are known to breed very true. The mongrels ' 
thus raised were black or nearly black, or dark or pale brown, 

*f 'TteatiM on Figcous/ 1858, p. " J. Ifooie's 'OolttmlMriam,' 1735^ 
145. iiiJ.M.Batoii*sfldltioii,1852,p.71. 
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sometimes slightly piebald with white: of these Hids no less 

than six presented double wing-bars ; in two the bars were con- 
spicuous and quite black ; in seven some white feathers appe^llecl 
OTi the croup ; and in two or three tliere wu^ a trace of the 
terminal bar to tlie tail, but in none were the outer tail-feathers 
edged with white. 

I crossed black barbs (of two excellent strains) with purely- 
bred, snow-white fantails. The mongrels were generally quite 
black, wnth a few of tlie primary wing and tail-feathers white : 
other were dark reddish-brow n, and others snow-white ; none had 
a trace of wing-bais or of the white cronp. I then paired 
together two of these mongrels, namely, a brown and black bird, 
and their ofispring displayed wing-bara, faint, but of a darker 
blown than the lest of body. In a second brood from the 
same parents a brown bird was prodooed, with several white 
feathers confined to the croup. 

I croeaed a nude dnn dngon belonging to a ihmily which had 
been don-colonred withoat wing-bais during sereral generation^ 
with a uniform red barb (bred from two black barbs) ; and the 
oflGspring presented decided but £unt traces of wing-bars. I 
crossed a uniform red male runt with a white trumpeter; and 
the offspring had a slaty-blue tail, vnih a bar at the end, and 
with the outer feathei-s edged with white. I also crossed a 
female black and white chequered trumpeter (of a different strain 
from the last) ^vith a male almond-tumbler, neither of which 
exhibited a trace of blue, or of the white croup, or of the bar 
at end of tail : nor is it probable that the progenitors of these 
two birds had for many generations exhibited any of these cha- 
racters, for I have never even heard of a blue tmmpctcr in 
this country, and my almond-tumbler was purely bred ; yet the 
tail of this mongrel was bluish, with abroad black bar at the end, 
and the croup was perfectly white. It may be observed in 
several of these cases, that the tail first shows a tendency to 
become by reversion blue ; and this fact of the persistency of 
colour in the tail and tail-coyerts* will surprise no one who has 
attended to the crossmg of pigeons. 

^ I couM give nuraerons examples; trumpeter, white fantail, and blue 
two will suilicc. A mongrel, whotic four pouter,' wajs white all over, except a very 
grandpamita were a whitetailnt^ white tern fiwibexs about the head and on the 
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The last case which I will give is the most ennous. I paired 
a mongrel female barb-fimtail with a mongrel male baib-apot ; 

neither of which mongrels had the least blue about them. Let 
it be remembered that blue barbs are excLssively rare; that 
spots, as has beeu alrcjidy stated, were perfectly characterized in 
the year 1G76, and bieed perfectly true ; this likewise is the 
case with white iantiiUs, so much so that I have never heard 
of white fantails throwing any other colour. Nevertheless the 
offspring from the above two mongrels was of exactly the same 
blue tint as that of the wild rock-pigeon from the Shetland 
Islands over the whole hack and wings ; the double black wing- 
bars were equally conspicnons; the tail was exactly alike in all 
its characters, and the croup was pure white ; the head, however, 
was tinted with a shade of red, evidently derived itom the spot, 
and was of a paler blue than in the rook-pigeoa, as was the 
stomach. So tiiat two blaok barbae a ved spoti and a white 
£mtail, as the four purely-bred grandparents^ produoed a bird of 
the same general Hue coloor^ tcgethOT with every characteristic 
mar^ as in the wild Oobmba Hoia, 

With respect to crossed breeds frequently producing blue birds 
chequered with black, and resembling^ in all respecti both the 
doyecot-pigeon and the chequered wild Taiiety of the rock- 
pigeon, the statement before referred to by MM. Boitard and 
Corbie would almost suffice ; but I will give three instances of 
the appearance of such birds from crosses in which one alone 
of the parents or great-grand parents was blue, but not chequered. 
I crossed a male blue turbit with a snow-white trumpeter, and 
the following year with a dark, leaden -l^rown, short-faced 
tumbler; the offspring from the tirst cross were as perfectly 
chequered as any dovccot-jtigeon ; and from tlie second, so much 
so jis to be nearly as black as the most darkly chequered rock- 
pigeou from Madeira. Another bird, whose great-grandparents 
were a white trumpeter, a white fantail, a white red-spot, a red 
runt, and a blue pouter, was sUty-blue and chequered exactly 
like a doTecot*pigeoai I may here add a remark made to me 

wiii9i»1mtfliew1io1«teiIuidtai]-«o?etti white aHoiver, except tlieiiil and upper 

wi If dark Ijluirih-grcy. Another mon- Inil-oovcrta, which were palo fawn, and 

grul, wlinso four grandparents were a f xrrpt tlio fnintcst tmro of double tringi- 

ml ruut, white trumpeter, white fantail, bars of the name pule ia^n tint, 
and the aenie hlue pooter, vw pme 
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hj Mr. Wicking, who has had more experience than any 
other person iu England in breeding pigeons of various 
colours: namely, that when a blue, or a blue and che- 
quered bird, having black wing-bars, once appears in any 
race and is allowed to breed, these characters are so strongly 
transmitted that it is extremely difficult to eradicate them. 

What, then, are wo to conclude from this tendency in all 
the chief domestic races, both when purely bred and more 
especially when intercroesed, to produce ofispring of a blue 
<X>loiir, with the same characteristic marks, varying in the same 
manner, as in Columba livia ? If we admit tliat these races 
have all defloended £K>m C. liviay no breeder will doubt that 
the occasional appearance of blae birds thus characterised 
is accounted fot on the well-known principle of "thxowing 
back" or lerenum. Why crossiDg BhonUl give lo strong a 
tendenoy to rmniony we do not with certainty know; but 
abnndant evidence of tfais feet will be given in the following 
chapters. It is probable that I might have bred even fox a 
century pure blade barbs, spots, nnns, white fantails, trumpeters, 
dK*y without obtaining a single blae or baned bird; yet by 
crossing these breeds I reared in the first and second genera- 
tion, during the course of only three or four years, a consider- 
able number of young birds, more or less plainly coloured l>Iue, 
and with most of the cliaracttnistic marks. When black and 
white, or black and red birds, are crossed, it would appear that 
a sliprht tendency exists in both parent^i to produce blue off- 
spring, and that this, wlien combined, overpowers the separate 
tendency in either parent to produce black, or white, or red 
offspring. 

If we reject tlie belief that all the races of the pigeon are 
tlie modified descendants of (7. livia^ and suppose that they 
are descended from several abraiginal stocks, then we must 
choose between the three following assumptions: firstly, that 
At least eight or nine species formerly existed which were 
aboriginaUy coloured in varioos way^ but have sinoe varied 
in so exactly the same manner as to assume the colooring 
of C. /ma; bat this assumption throws not the least light on 
Ihe appearance of such cokmrs and marks when the races are 
erosaed. Or secondly, we may assume that the aboriginal species 
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were all coloured blue, and had the ^\illg-ba^s and other cha- 
racteristic marks of C. Uvia, — a supposition which is highly im- 
probable, as besides this one species no existing member of the 
Columbidae presents these combined chiiructers ; and it would 
not be possible to find any other instance of several species ideu- 
ticid in plumage, yet as different in important points of structure 
as are pouters, fantails, carriers, tumblers, etc. Or lastly, we 
may assume that all the races, whether descended from C. Uvia 
or from several aboriginal species, although they have been bred 
with so much cne and are so hig^y yalued by fanciers, have 
all been crossed within a dozen or score of generations with 
C. lima, and hare thus acquired their tendency to produce blue 
hirds with the aeyeral characteristic marks. I have said that it 
must be assomed that each race has been crossed with (7. Una 
within a doaen, or, at the utmost, within a score of generations; 
for there is no rsason to belicTe that crossed oflbpring erer revert 
to one of their ancestom when removed by a greater number of 
generations. In a breed which has been crossed only once^ the 
tendency to xoTersion will naturally become less and less in the 
succeeding generations, as in each there will be less and less of 
the blood of the foreign breed ; but when there has been no 
cross with a distinct breed, and there is a tendency in both 
parents to revert to some long-lost character, this tendency, for 
all that we can see to the contrary-, may bo transmitted undimi- 
nished for an indefinite number of generations. 'J'hese two 
distinct cases of reversion are often confounded together by those 
who have written on inheritance. 

Consider! n Li;, on the one hand, the improbability of the three 
assumptions which have just been discussed, and, on the other 
hand, how simply the facts are explained on the principle of 
rcYcrsion, WB may conclude that the occasional appearance in 
all the races, both when purely bred and more especially when 
crossed, of blue birds, sometimes chequered, with double wing- 
bars, wiih white or blue croups, witii a bar at the end of 
the tail, and with tiie outer tul-feathers edged with white, 
affords an argument of the greatest weight in &fonr of the 
view that all are descended from Oolumba Iwia, including under 
this name the three or four wild yarieties or sub-species before 
ennmeiated. 
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To earn ap the ox foregoing argumonts, which are opposed to 
the belief that the chief domestic races are the descendants of 

at least eight or nine or perhaps a dozen species ; for the 
crossing of any less number would not yield the characteristic 
differences between the several races. Ftrstli/, the improlja- 
bility that so many species should still exist somewhere, but be 
unknown to ornithologists, or that they shoukl have become 
within the historical period extinct, although man has had so 
little influence in exterminating the wild C. livia. Secondli/, the 
improbability of man in former times having thoroughly domes- 
ticated and rendered fertile under confinement so many species. 
Thirdly, these supposed species having nowhere become feraU 
Fourthly t the extraordinary fact that man should, intentionally 
or,hj chance, have chosen for domestication several species, 
extremely abnormal in character; and furthermore, the points 
of stmctore which render these supposed species so abnormal 
being now highly variable. FifiMy^ the &ct of all the races, 
though differing in many important points of structure, pro- 
ducing perfectly fertile mongrels; whilst all the hybrids which 
^ve been produced between even dosely allied species in the 
pigeon-&mily are sterile. Sixthly^ the remarkable statements 
just given on the tendency in all the races, both when purely 
bred and when crossed, to revert in nmnerons minute details of 
coloming to the character of the wild rock-pigeon, and to vary 
in a similar manner. To tliese arguments may be added the 
extreme improbability that a number of s|)ecies formerly existed, 
which diftored greatly from each other in some few points, but 
which rescmhled each other as closely as do the domestic racos 
in other |)oiMts of structure, in voice, and in all their habits of 
life. AVhen these several facts and arguments are fairly taken 
into consideration, it would require an overwhelming amount 
of evidence to make us admit that the chief domestic races are 
descended from several aboriginal stocks ; and of such evidence 
there is absolutely none. 

The belief that the chief domestic races are descended from 
several wild stocks no doubt has arisen from the apparent im- 
probability of such great modifications of structure having been 
effected since man first domesticated the rock-pigeon. Kor am 
I surprised at any degree of hesitation in admitting their common 
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origm : formerfy, when I went into my aviariea and watched saeh 
birds as poateit^ canier8» barbB, fimtailB, and 8hort-&oed tamblen, 
I Qoold not persoade myself that they had all descended 
from the same wild stock, and that man had consequently in one 
sense created these remarkable modifications. Therefore I haye 
aigned the question of their origin at great, and, as some wHl 
think, superfluous length. 

Finally, in favour of the belief that all the races are descended 
from a single stock, we have in Coluinba liviay a still existing and 
widely distributed species, which can be and has been donie.sti- 
cated in various countries. This species agrees in most points 
of structure and in all its habits of life, as well as occiisionally 
in every detail of plumage, with the several domestic races. It 
breeds freely with them, and produces fertile oflfspring. It vurif S 
in a state of nature,^" and still more so when semi-domesticated, 
as sho\vn by comparing tlie Sierra Leone pigeons \Nith those 
of India, or with those whieli apparently have run wild in 
Madeira. It has undergone a still greater amount of Tariation 
in the case of the numerous toy-pigeons, which no one supposes 
to be descended from distinct species ; yet some of these toy- 
pigeons hare transmitted their character truly for centuries. 
Why, then, should we hesitate to believe in that greater amount 
of Tariatkm which is necessaiy for the production of the eleyen 
chief races ? It should be borne in mind that in two of the most 
strongly-marked racefly namely, cazriexs and short^fiused tumUers, 
the extreme fonns can be connected with the paroit-species by 
Ipisduated differences not greater than those which may be ob- 
served between the dovecot-pigeons inhabiting differmt countries, 
•or between the various kinds of toy-pigeons, — gradations which 
must certainly be attributed to variation. 

That circumstances have been eminently favourable for 
the modiflaitiun of the pigeon through variation and selec- 
tion will now be shown. The earliest record, as has been 
pointed out to me by Professor Lepsius, of pigeons in a domes- 
ticated condition, occurs in the ^th Egyptian dynasty, about 

^ It deserves notice, as bearing on aa mere varieties, but that tho species 

4]ie general subject of varLifion, tLat of wvoral nllieiJ j^cncrn nre in t!i»" mine 

not only C. livia presents sevcnil wild ]ircdlcamtiot. This id tlio cn^o, Mr. 

fonnik wgKrded liy toniA iiatitxaUBte M Blyih bu nmailDed to ^tb 1>eion, 

.species voA by others aa nib«pede8 or Palmnbus^ snd Tdrtor. 
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3000 B.C.;'* but I^Ir. Birch, of the British Museum, informs 
me that the pigeon appears in a bill of fare in the previous 
dynasty. Domestic pigeons are mentioned in Genesis, Leviticus, 
and Isaiah.^ In the time of the Romans, as we hear from 
PHny,^ immense prices wrr(^ <;iveii for pigeons; "nay, they 
are come to this pass, tliat they ran reckon up their {>edigreo 
and race." In India, about the year IGOO, pigeons were much 
valued by Akber Khan : 20,000 birds were carried about with the 
courts and the merchants brought valuable oolleotioDs. " The 
monarch of Iian and Turan sent him some verj rare breeds. His 
Majesty," says the courtly historian, ** by crossiDg the breeds^ 
which method was never practised before, has impioved them 
astODkhingly."^ Akber Khan posseflsed seventeen distinct 
kinds, e^ht <^ which wore vahiable for beauty alone. At aboat 
Ihis same period of IGUO the Dutch, according to Aldrovandi, 
were as eager about pigeons as the Bomans had fonnerly been. 
The breeds which were kept during the fifteenth centoiy in 
Europe and in India apparently differed from each otiier. 
Tavemier, in his Travels in 1677, speaks, as does Ghardin in 
1735, of the vast number of pigeon-houses in Persia; and the 
former remarks that, as Christians were not permitted to keep 
pigeons, some of the vnlgar actually turned Mahometans for thiti 
sole purpose. The luiipcror of Morocco had his favourite keeper 
of pigeons, as is mentioned in I^Ioore's treatise, published 1737. 
In Kngland, from the time of Willughby in l<i78 to the present 
dav, as well as in Germany and in France, numerous treatises 
have been publislied on the jiigeon. In IncUa, about a hundred 
years ago, a Persian treatise wiis written ; and the writer thought 
it no light ailair, for he begins with a solemn invocation, " in 
the name of Grod, the gracious and meicifuL** Many large 
towns, in Europe and the United States, now have their societies 
of devoted pigeon-fanciers : at present there are three such 
societies in London. In India, as I hear from 2Cr. Blyth» the 

^ 'Denkmaler,' AVHl ii. Bl. 70. none of fhese are common to the Enro- 

* The *D0Tecotf,' by the Rov. E. 8. pcan languages. Tliis furt indicates 

Dixon, 1851, pp. 11-13. Adolphe Pictet tlio anliijuity of the domeiitioaiiMi in 

(ill his * Lea Origiuea ludu-Eurup^ the East of Uie pijfcuii. 

ennee.* 1859, p. 899) stetn that theie " English tmniletion, ISOI, book z. 

ere in the ancient Sanscrit hmgoage be* ch. xxxvii. 

twccii 25 and 30 nam s f ir t. y'vz,^-<^\\, 'Am 1:1 Akl>ory/ translated by F. 

ftiui other 15 or 10 Feiiuaa names; Gladviu, -llo edit., vuL i. p. 270. 
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inhabitants of Delhi and of some other great cities arc eager 
fancieri^ }ilr. Layard informs me that most of the known 
breeds are kept in Ceylon. In China, jiceordiiig to Mr. Swinhoo 
of Amoy, and Dr. Lockhart of Shangai, carriers, fantails, 
tumblers, and other x arieties are reared with care, especially 
by the bonzes or priests. The Chinese fasten a kind of 
whistle to the tail-feathers of their pigeons, and as the flock 
wheels through the air they produce a sweet sound. In Egypt 
the Ute Abbas Pacha was a great fancier of fantails. Many 
pigeons are kept at Cairo and Constantinople, and these have 
lately been imported by native merchants, as I hear from Sir W. 
Elliot^ into Southern India, and sold at high prices. 

The foregoing statements show in how many oountrieB^ and 
daring how long a period, many men have been psasionately 
devoted to the breeding of pigeons. Hear how an enthusiastic 
fimcier at the present day writes : If it were possible for noble- 
men and gentlemen to know the amazing amount of solace and 
pleasure derived from Almond Tumblers, when they begin to 
understand their propeiiics, I should think that scarce any noble- 
man or gentleman would be without their aviaries of Almond 
Tumblers."" The j)lcai>ure thus taken is of paramount import- 
ance, as it leatls anmteurs carefully to note and preserve each 
slight deviation ul" structure which strikes their fancy. Pigeons 
are often closely confined during their w hole lives ; they do not 
partake of their naturally varied diet ; they have often been 
transported from one climate to aiiulhcr : and nil these changes 
in their conditions of life would be likely to cau-c variability. 
Pigeons have been domesticated for nearly 5000 years, and 
have been kept in many places, so that the numbei-s reared 
under domestication must have been enormous: and this is 
another drcumstance of high importance, for it obviously 
iavours the chance of rare modifications of structure occasionally 
appearing. Slight vai-iations of all kinds would almost certainly 
be observed, and, if valued, would, owing to the following cir- 
cumstances, be preserved and propagated with unusual facility. 
Pigeons, differently from any other domesticated animal, can 
easily bo mated for life, au4 though kept with other pigeons, 
they rarely prove unfaithful to each other. Even when the 

J. M. Ilaton, ' Trtaliic on the Almoud Tuiiiblcr,' laol ; I'rtiacc, p. vi. 
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male does break his marriage-vow, he does not permanently 
desert his mate. I have bred in the same aviaries many pigeons 
of different kinds, and never reared a single bird of an impure 
strain. Hence a fancier can with the greatest ease select and 
match Ids birds. He will also soon see the good results of his 
care ; for pigeons breed with extraordinary rapidity. He may 
freely reject inferior birds, as they serve at an early age as ex- 
cellent food. To sum up, pigeons are easily kept, paired, and 
selected; vast numbers have been reared ; great zeal in breed- 
ing them has been shown by many men in various countries ; 
and this would lead to their dose discriminatioD, and to a strong 
desire to exhibit some novelty, or to surpass othe^ &lloief8 in 
• the ezcellenoe of already established breeds. 

HitlUry of the principal Raeet cf the Pigem,*^ 

Before discussing the means and steps by which the chief rsiccs have 
"been formed, it will be advisable to privr f^nine liisturical details, f(*r more 
is known of the history of the pigeon, little though this be, than of any 
•ofher domestiosted animaL Some of the caaeB are interestiDg as pro>iiig 
how long domestio varietieB may be propagated with eiaetiy the nme ov 
nearly the same characters; and other cases are stUl more interestiDg as 
showing how slowly but steadily races have been greatly modified durfnc: 
successive generations. In the last chapter 1 stated that Trumjieters and 
Laughers, both so remarkable for their voices, seem to liave been perfectly 
ohaiaeteriaed in 1785; and Laii^iers were apparently known in India 
hefixre ibe year 1600. Spots in 1676, and Nuns in the time of Aldro- 
vandi, before 1600, were coloured exactly as they now are. Common 
Tmnblers and Groimd Tumblers exhibited in India, liefore the year 1600, 
the same extraordinary peculiarities of flight as at the present day, f«.)r 
they are well described in the *Ayeen Akbery.' These breeds may all 
have existed for a much longer period; we know only tSist they were per- 
fectly cbaraofcerixed at the dates above givsn. The length of life of 
the domesfcxc pigeon is probably abont five or six years ; if so, some of these 
mcos have retained their character perfectly for at least ferty or fifty 
generations. 

Pouters. — These birds, as far as a veiy short description serves for com- 
parison, appear to have been well chaiacteiind in Aldiovandi's time,^^ before 
the year 1600. Lengthof body and length of leg are at the present time the 
two chief i)oints of ezoellence. In 1735 Moore said (see Mr. J. M. Eaton's 
edition)— and Moore was a fixst-zate fancier— that he ooee saw a bird with 



^ As in the frdlowing discussion 1 in tlie year 1858. 
oflcn speak of Uit) present time, I should ' Oruithologie^' ICOO, vol. ii. p. 

atate that this chapter wm eonpletBd 860. 
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a body 20 inelifis in length, "thofogh 17 or 18 inchM xb xodcoiMd a yerj- 

good length ; " and ho has seen the legs very nearty 7 inches in length, 
yet a leg Gi or 6J long "must Ix) allowed to Ik? a very pood one." Mr^ 
Bult, the most Buccessful breeder of Pouters in tlie world, informs mo 
that at present (1B58) the standard length of the body is not less than 
18 inohfiB; bat he has measured one bird 19 inches in length, and has- 
heard of SK) and 93 inches, hut doubts the tnith of thsae ktter stalementai 
The standard length of the leg is now 7 inches, bat Mr. Bolt has xecently 
measured two of his own birds with legs 74 long. So that in the 125 
years which have elajiscd since 1735 there has liecn hardly any increase 
in the stiindard length of the IkxIv ; 17 or IS inclu's was formerly reckone<l 
a very good length, and now 18 inches is tiie minimum standard ; but th& 
length of leg seems to hate increased, as Moore never saw one quite 7ioehea 
long; now the standazd is 7,and twoof Mr. Bolf s Urdsmeasoied 7i jnclieB 
in length. The extremely slight improrement in Pouters, except in the 
length of tlic leg, during the last 123 years, may be partly accounted for 
by the neglect which they suffered, as I am informed by Mr. Bnlt, until 
within the la^t 20 or 30 years. Al)out 1765" there was a change of 
fuhion« stouter and move feathered legs being preferred to thin and nearly 
naked legB. 

Fantaih. — The first notice of the existence of this breed is in India* 
before the year IGOO, as given in the ' Ayeen Akbery ; ** at this date, judging 
from Aldrovauili, the breeti was uukiiown in Europe, In 1G77 Willughby 
speaks of a Fantail with 2G tail-feathers; in 1735 Moore saw one with 
86 fettOien; and in 1894 MM. Boitard and CorbM assert that in XVaaoe 
birds can easilj be fimnd with 42 tail-featiien. £b TSngTand, the nnmbor 
of the tail-featheis is not at present so nmoh regarded as their upward 
direction and expansion. The general earrinp:e of the bird is likewise now 
much regarded. The old descriptions do not siifliec to show whether in 
these latter respects there has been much improvement : but if fantails 
had formerly edsted wiili their heads and tails tooching eaeh other, as at 
tiie present time, the ihot wouldalmoet oertainly have been noticed. The 
Btotails which are now Hound in India probably show the state of the race, 
as far as carriage is eonccmed, at the date of tlicir introduction into 
Europe; and some, said to liave been brought from Calcutta, which I kept 
alive, were in a marked manner inferior to our exhibition birds. The Java 
Fantail shows the same difference in carriugu ; and although Mr. Swinhoe 
has ooonted 18 and 24 taQ-feathers in his bnds, a flrst-iate specimen sent 
to me had only 14 tail-feathers. 

Jacobins. — This breed existed before 1600, but the hood, judging from 
the figure given by Aldrovandi, did not enclose the head nearly so per- 
fectly as at present : nor wa.s the head then white; nor wei"e the wings and 
tail so long, but this last character might have been overlooked by the 
rade artist In Moore's time, in 1736^ the Jacobin was considered the 



'A Treat! so on Domestic Pigeons,* of part of the 'Ayeen Akbery* in 

de4licxitedioMr.Mayor,nG5. Prefinoe, * Annnla and Mag. of Nat. Hist,' toI» 

p. xiT. xix. 1817, p. 104. 
" Mr. Blyth has given a txaadation 
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smallest kind of pigeon, nnd tlic l»ill is Raid to bo very short. Ilcnce cither 
the Jacobin, or the otlier kinds with which it wa8 then compared, must have 
been since ooDBSdeiably modified; fox Moore's description (and H xmiBt be 
ranembeied that he wna a flist-vate judge) is dearly not applicable, as ftr 
as size of body and length of beak arc concerned, to our present Jatsobios. 
In 1795, jadging fcom. Sechstein, the breed had aiwnmed its piesent 
oharactcr. 

Turbits.— It has generally been supposed by the older writers on pigeons, 
fhatflnTiiiliitisfhoOortbeekof Aldiovaadi bntif thi8be11iecaBe,ilifl 
an eitraoidinaTy fiust that fhe cbaiaeteristio Mil should not haye been 

noticed. The lx?ak, moreover, of the Cortbeck is described as dosely re- 
sembling that of the Jacobin, which shows a change in the one or the other 
race. The Turbit, with its cbnrneteristic frill and Ixjaring its present 
name, is deschbod by Willughby in 1677; and the bill is said to Ik? like 
that of the bnllflneb,— a good ooaipaziMin,bat now more strictly applicable 
to the beak of the Barb. The sab-bieed called the Owl was wdl known 
m Moore's time, in 1785. 

Ttnnhlrr!^, — Common Tiimblcrf?, as well as Gronnd Tumblers, perfect 
as far as tumbling is concerned, existed in India before the year 1600; 
and at this period divcniiticd modes of flight, such as flying at night, the 
ascent to a great height, and manner of descent, seem to have been mudi 
attended to, as at the present time, in India. Bdon* in 1665 saw in 
Paidilagom'a what he describes as **a very new thing, viz. pigeons which 
flew so high in the air that they were lof^t to view, bnt returned to their 
pigeon-house without separating." Thin iniuim r of llij^ht is characteristic 
of our present Tumblers, but it is clear tliat Ik;lon would have mentioned 
the act of tumbling if the pigeons described by him had tumbled. 
TamUen were not known in Europe in 1600, as they are not mentioned 
by Aldroyandi, who discnsses the flight of pigeons. They are briefly 
alluded to by "Willughliy, in 1687, as small pigeons "which show like 
footballs in the air." The short-fnce<l race did not exist at this period, 
a>s Willu^'hby could not have overlooked birds so remarkable for their 
small size and short beaks. We cau even trace some of the steps by 
which this race has been produced. Moore in 1735 ennmeratee correctly 
the diief pointB of eicellence, bat does not give sny description of the 
several sub-breeds ; and from this feet Mr. Eaton infers" that the short- 
faced Tumbler had not then come to full perfection. Moore even 
PTxmks of the Jacobin as l«'ing the smallest pigeon. Thirty years after- 
wards, in 17Go, in the Treatise dedicated to Mayor, short-£aced Almond 
Ttunblere are folly described, but the author, an excellent fender, ex- 
presdy states in his FkefiMje (p. zir.) that, "from great care and expense 
in brcf ding them, they have arrived to so great perfection and are so 
different from what tliey were 20 or 30 years past, that an old fancier 
would have condenmed them for no other reusoii tlmn 1 •^.ran.so they are 
not like what used to be thought good when he was in the limey before.'* 



40 •L'Hist.delaNatiuedesOiiKaux,' 'Treatiae on Pigeons,' 1852, p. 

p. 314. e*. 
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H!enoe Hiroiild appear thai there wbb a zafher aadden ehaags in the eha- 
xacler ci the shortrfoccd Tumbler at about this period ; and there ia reason 
to Bospect that :i dwarfed and half-monstrous bird, the parent-form of the 
Revernl 8hort-faced sub-broeds, then appeartn]. I suspect tliis because 
short-fa< ( tl Tumblers are bom with their Wiks (jiscertainod by careful 
measuruiueut) as short, proportiuuully with the nize of their bodies, as in 
<he adult Mid; and in tiiia reapeet they differ greatly firom aQ other breeda, 
whifih abarly acquire during growth their Taziona eharacteristic qualitiee. 

Since the year 1765 there has been some change in one of the chief 
characters of the Bliort-faeed Tumbler, namely, in the Icnpth of the beak. 
Fanciers measure the "head and beak" from the tip of tlu Kak to tho 
firont comer of the eyeball. About the year 1765 a " head aud beak " was 
oooaidand good,^ whioh, meaaozed in the naoal maimer, waa f of an inch 
in lengHi; now it on^ not to earaeed | of an inch; "it ia however poa- 
nble,'' as Mr. Eaton candid^ oon&sses, "for a bird to be considered as 
pleasant or neat even at ^ of an inch, but exceeding that length it must be 
looked upon as unworthy of attention." Mr. Eaton states that he has 
never seen in the course of his life more tlian two or three birds with 
the "liead and beak" not csoeeding half an incJi in length; "alill I 
bellevo in the oooraa of a few jeaia that the heed and beak will be 
ahortcnod, and that half-inch birds will not be considered so great a 
curiosity as at the present time." Tlmt Mr. Eaton's opinion drseT^ef? 
attention cannot be doubted, considering his success in winning' i>ri/.cs at 
our exhibitions. Finally in rcgud to the Tumbler it may be concluded 
tan the Ihota above given that it waa originally introduced into Europe, 
pzobaUy Unt into England, tan the East; and that it then, reeembled 
our common English Tumbler, or more probably tho Persian or Indian 
Tumbler, with a lx?ak only just perceptibly shorter tlian tliat of the 
common dovecot-pigeon. With respect to the short-faced Tiunbler, which 
is not known to exist in the East, there can hardly be a doubt that tho 
whole wonderful change in the size of tho head, beak, body, and foot, and 
in general carriage, has been produced during the last two centuries by 
oontimied selection, aided probably by the hirth of a aemirmoiiBtroaB Urd 
somewhere about the year 1750. 

Bunts. — Of their history little can Ix; said. In the time of riiny tho 
pigeons of Campania were the large.st known; and from this fatt aUmn 
some authors assert that they were Eunts. In Aldrovandi's time, iu 
1600» two aab-breeds eiiiBtedi but one of them, the ahortFbeaked, ia now 
extinotinEnnipe. 

J9ar//.v.— Notwithstanding statements to the contrary, it seems to ma 
impos-sible to recof^nisc tho bfirb in Aldrovnndi s descriptions and figures; 
four breeds, liowovcr, existed in the year IGlKJ which were evidently allied 
both to Barbs and Carriers. To show how difficult it is to recognise some 
of the breeds described by Aldrovandi, I will give the diffanut cpiiuonB 
In vagiffd to the above font kinds, named by him C, Indiea, OreUimt, (?«<- 
toroto, and Pembo. WiUnghby thoaght that the CoUmia Indka waa a 

• J. M. Eaton's •Trcntiso on the Tumbler, 1851. Compare p. v. of Pre- 
Breediug aud Konagiag of the Almond £aco, p. 9, and p. 32. 
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tTozfait, bat tha emhifliii ftnder Mr. Brant bdlefw liiat it wtm an in&rior 
Barb : C. Cretaisis, with a short beak and a BweUxDg on tho upper numdible, 
cannot be recognised : C. (fialsely called) guttnrcm, which from its roatmm^ 
hreve, crassnm, tt tuf>f,i gecms to me to come nearest to the Barb, Mr. 
Brent believes to Ix; a Carrier; and lastly, the C. Penica tt Turcica, 
Mr. Brent thinks, and I quite concur with liim, •was a short-beaked 
CBZzior with -vary little wattle. In 1687 the Barb was known in EngUmd, 
and Willughby describes the beak as Uke that of the Turbit ; bnt it is 
not credible that his Barb shonld have had a beak like that of our present 
birds, for so aooozate an obsBnrer oonkL not haie ororlodked ita gieat 
breadth. 

Enyluh Carrier. — We may look in vain in Aldrovandi's work for any 
Uid reBemUing our prize OMiien; the C, Ptnka d Tktteieautibk anthor 
«omeB the neansBtt bni is said to have had a short thick beak; thsacefim it 
mnst haTe approached in character a Barb, and have dtfEsrod greatly from 

our Carriers. In Willughby's time, in 1677, we can clcnrly recopmip^i 
the Carrier, bnt ho adds, "the bill is not short, but of a moderate length," 
a description which no que would apply to our present Carriers, so con- 
Bpsenoos for the extratHdinary length of their beaks. Ths old names glTen 
in Eoiope to the Oarrier, and the sefwal namse now in nse in India, indi- 
cate that Carriers originally came from Persia ; and Willughby's de.scrip- 
tion would jKsrfectly npply to the Bnssorali Carrier :m it now cxif^ts in 
Madras. In later times we can partially trace the })rofrross of change 
in our English Carriers : Moore in 1735 says " an inch and a half is 
reckoned a long beak, though there are very good Carriers that are found 
notto'eioeedan ineh and a qoarter." These buda mnst haro xesembled 
or perhaps been a little superior to, the Carriers, previously described, 
which are now found in Persia. In England at tho present day " thero 
are," OS Mr. Eaton" states, " beaks that would measure (from edge of eye 
to tip of beak) one inch and Uiree-qoarters, and some few even two inches 
in length.'* 

From these historical details we see that neaily all the 

chief domestic races existed before the year 1600. Some 

remarkable only for colour appear to have been identical with 
our present breeds, some were nearly the same, some con- 
siderably difiVreiit, and some have since become extinct- Several 
breeds, such as Finnikins and Turners, tlie swallow-tailed pigeon 
■of Bechsteiu and the Carmelite, seem both to have originated 
and to have disappeared within this same period. Any one now 
visiting a well-stocked English aviary would certainly pick out 
as the most distinct kinds, the massive Kunt, the Carrier witli 
its wonderliilly elongated beak and great wattles, the Barb witli 
its short broad beak and eye-wattles, the short-iaced Tumbler 

^ 'Tieatiae on rigeons,' 1852, p. 41. 
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with its small conical Ix. uk, the Pouter with its great crop, long 
leprs and body, the Fuiitail with its upraised, widely-expanded, 
well-feathered tail, the Turbit with its frill aiid sliort blunt beak, 
and tlie Jacobin with his hood. Now, if this siimo jxTson could 
have viewed the 'pigeons kept before IGOO by Akbcr Khan in 
India and by Aldrovandi in Europe, he would have seen the 
Jacobin with a less perfect hood ; tlie Turbit apparently without 
its frill ; the Pouter with shorter legs, and in every way less 
lemarkable — that is, if Aldrovandi's Pouter resembled the old 
German kind ; the Fantail would have been far less singular in 
appearance^ and would have bad much fewer feathers in its tail ; 
he would haye seen excellent flying Tmnblers, but he would in 
Tain have loolccd foi^ the manrellons flhort-&oed breeds; he 
would have seen birds allied to barbs, but it is extremely 
doubtful whether he would hare met with our actual Barbs ; and 
lastly, he would haTo found Camera with beaks and wattle in- 
comparably less developed tiilui in our English Carriers. He 
might have classed most of the breeds in the same groups as 
at present ; but the differences between the groups were then fiue 
lees strongly pronounced than at present. In dunt, the sevend 
breeds had at this early period not diverged in so great a degree 
from theii' aboriginal common parent, the wild rock-pigeon. 

We will now consider more closely the probable stops by 
which the chief races have been formed. As long as pip^oons 
are kept semi-domesticated in dovecots in their native country, 
without any care in selecting and matching them, they are liable 
to little more yariatiou than the wild C. Uma^ namely, in the 
wings becoming chequered w ith black, in the croup being blue 
or white, and in the size of the body. When, however, dovecot- 
ingeotts are transported into diversified countries, such as Sierra 
Leone, the Malay archipelago, and Madeira (where the wild 
C Uma is not kno>vn to exist), they are exposed to new cour 
ditions of life ; and apparently in consequence they vary in a 
somewhat greater degree. When closely confined, either for 
the pleasure of watching them, or to prevent their straying, 
they must be exposed, even under their native dimat^ to 
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consideraLly different conditions ; for they cannot obtain their 
Batumi diversity of food ; and, what is probably more important, 
they are abundantly fed, whilst debarred from taking much ex- 
ercise. Under those circumstances we might expect to find, 
from fhe anaIon:y of all other domesticated animals, a greater 
amount of individual variability than with the wild pigeon ; 
And this is the case. The want of exercise apparently tends to 
reduce the dze of the feet and organs of flight ; and then, from 
the law of correlation of growth, the beak apparently becomes 
affected. From what we now see occasionally taking jdace in onr 
aviaries, we may condnde that sudden Tariations or sports, such 
as the appearance of a crest of feathers on the head, of feathered 
feet» of a new shade of colour, of an additional feather in the 
tail or wing, would occur at rare intervals dnzing the many 
centuries which have elapsed since the pigeon was first domes- 
ticated At the present day such sports" are generally 
rejected as blemishes; and there is so much mystery in the 
hceeding of pigeons that, if a valuable sport did occur, its history 
would often be concealed. Before the last hundred and fifty 
years, there is hardly a chance of the history of any such sport 
having been recorded. But it by no means follows from this that 
such sports in former times, when the pigeon had undergone 
much less variation, would have been rejected. We are profoundly 
ignorant of the cause of each sudden and apparently spontaneous 
variation, as well as of the infinitely numerous shades of dif- 
ference between the birds of the same family. But in a future 
chapter wo shall see that all such vanations appear to be the 
indirect result of changes of some kind in the conditions of life. 

Hence, after a long course of domestication, we might expect to 
eee in the pigeon much individual variability, and occasional 
sudden vatiations!, as well as slight modifications torn the lessened 
use of certain parte, together with the effecte of correlation of 
growth. But without selection all this would produce only a 
trifling or no result ; &r without such aid diflerences of all kinds 
would, fix>m the two foUowing causes^ soon disappear. In a 
healthy and vigorous lot of pigeons many more young birds are 
MUed for lood or die than are reared to maturity ; so that an 
individual having any peculiar character, if not selected, would 
jTun a good chance of being destroyed ; and if not destroyed, the 
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peculiarity in question would almost certainly be obliterated 
by free intercrossing. It might, liowcver, occasionally happen 
that the same variation repeattxlly occurred, owing to the action 
of peculiar and uniform conditions of life, and in this case it would 
prevail independently of selection. But when selection is f^rought 
into play all is changed ; for this is the foundation-stone in the 
formation of new races ; and with tlio pigeon, circumstances, as 
wo have already seen, are eminently favourable for selection* 
When a bizd presenting some conspicuous variation has been 
presenredi and its offspring have been selected, oarefoUy matdied^ 
and again propagated, and so onwards daring sncoessiTe gene^ 
rations, the principle is so obvious that nothing more need 
be said about it This may be ealied nutkotUcal Hbetion, for 
ihe breeder bas a distinct object in riew^ namely, to preserye 
some eharaotor wbich bas actoaUy appeazed; or to create some 
improTement abready pictored in bis mind. 

Another form of selection bas bardly been noticed by those 
authors who baye discussed this subject, bat is even more im- 
portant This fbrm may be called uneomekm idecHen, for ib» 
breeder selects his birds unconsciously, unintentionally, and 
without method, yet he surely though slowly produces a great 
result. I refer to the effects which follow from each fancier at 
first procuring and afterwards rearing as good birds as he can, 
according to his skill, and according to the standard of excel- 
lence at each successive period. He does not wisli permanently 
to modify the breed ; he does not look to the distant future, or 
speculate on the final result of tlie slow accumulation during many 
generations of successive slight changes ; he is content if he pos- 
sesses a good stock, and more than content if he can beat his 
rivals. The fancier in the time of Aldrovandiy when in the year 
1600 be admired his own jacobins, poaters, or carriers, nerar 
reflected what their descendants in the year 1860 woold become ; 
he woold bare been astonished coold he baye seen omr jacobins^ 
onr improved English oanieis, and cor ponters; be woold pnK 
bably haye denied that they were the descendants of his own 
once admired stock, and be would perliaps not baye yaloed them» 
for no other reason, as was written in 1765, than becaose they 
were not like what osed to be thought good when he was in 
the fancy.** No one will attribute the lengthened beak of the^ 
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carrier, the shortened beak of the sliort-faced tumbler, the 
lencrthened leg of the pouter, the more perfectly-enclosed hood 
of the jacobin, &c., — changes effected since the time of Aldro- 
vandi, or even since a much later period, — to the direct and 
immediate action of the conditious of life. For these several 
races have been modified in various and even in directly opposite 
ways, though kept under the same climate and treated in all 
respects in as nearly uniform a maimer as possible. Each slight 
elumge in the length or shortness of the beak, in the length oi 
legs &c, has nodoabt been indirectly and remotely caused by some 
change in the conditions to which the bird has been subjected* 
but we must attribute the final result, as is manifest in those 
oases of whidi we have any historical reccod^ to the continued 
selection and accumnktion of many sbght sncoeasiYe Tariatioiuu 

The action- of nnoonseioas seleetioD, as far as pgeons are 
concenied, depends on a nniyenal principle In hmnan natoroy 
namely, on our rivalry, and desire to outdo our neighboin& We 
see this in every fleeting ftshion, e?en in oar dresSr and it leads 
the fancier to endeavour to exaggerate every peculiarity in his 
breeds. A great authority on pigeons,** says, " Fanciers do not and 
will not admire a medium standard, that is, half and half, which 
is neither here nor there, but admire extremes." After remarking 
that the fancier of short-faced beard tumblers wishes for a very 
short beak, and that the fancier of long-faced beard tumblers wish^ 
for a very long beak, he says, with respect to one of intermediate 
length, " Don't deceive yourself. Do you suppose for a moment 
the short or the long-faced fancier would accept such a bird as a 
gift ? Certainly not ; the short-faced fancier could see no beauty 
in it ; the long*faced fancier would swear there was no use in 
it, &c.*' In these oomical passages, written seriously, we see the 
principle which Las ever guided fancieiB, and has led to such 
great modifications in all the domestio races which are valued 
solely for their beauty or curiosity. 

Fashions in pigeon-breeding endure for long periods; we 
cannot change ii» stnictiire of a bird as quiddy as we can the 
&8hion of oar dress. In the time of Aldrovandi, no doabt the 
more the pouter inflated his crop, the more he was valued. 
Nevertheless, £Etfhions do to a certain extent change; fint one 

^ Eaton's ' Treatise on Pigeons/ 1858, p. 86. 
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point of stractore and then anodier is attended to; or di£forent 
bleeds are admired at different times and in different eoontiies. 
As the author just quoted remarks, " the feokcy ebhs and ilows ; 
a thorough fancier now-a-days never stoops to breed toy-birds 

yet these very " toys " are now most carefully bred In Germany. 
Breeds which at the present time are highly valued in India are 
considered worthless in England. Xo doubt, when breeds are 
neglected, they degenerate ; still we may believe that, as lon;^^ as 
they are kept under the same eonditions of life, characters once 
gained will be partially retained for a long time, and may form 
the starting-point for a future course of selection. 

Let it not be objected to this view of the action of uncon- 
scious selection that fanciers would not observe or care for ex- 
tremely slight differences. Those alone who have associated 
with fanciers can be thoroughly aware of their accurate powers 
of discrimination acquired by long practice, and of the care and 
labour which they bestow on their birds. I have known a 
fimder deliberately study his birds day after day to settle whidi 
to match together and which to reject Observe how difficolt 
the snlgeot appears to one of the most eminent and experi- 
enced fimcieis. Mr. Eaton, the winner of many prizes, says^ 
**! would here particalarly guard you against keeping too gieat 
a variety of pigeons, otherwise you will know a little about all 
the kinds, but nothing about one as it ought to be known." " It 
is possible there may be a few fhncieis that have a good general 
knowledge of the several fancy pigeons, but there are many who 
labour under the delusion of supposin^^ they know what they do 
not." Speaking exclusively of one sub-variety of one race, 
namely, the short-faced almond tumbler, and after saying that 
some fanciers sacrifice every property to obtain a good head 
and beak, and that other fanciere Sficrilice everything for 
plumage, he remarks: "Some young fanciers who are over 
covetous go in for all the five properties at once, and they 
• have their reward by getting nothing." In India, as I hear from 
Mr. Blyth, pigeons are likewise selected and matched with the 
greatest care. But we must not judge of the slight differenced 
which would have been valued in ancient days^ by those which 
are now valued after the formation of many races^ each with 
its own standard of perfection, kept unifbnn by our numerous 
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l^xhibitions. The ambition of the most energetic fancier may 
be fully satislled by the difficulty ui excelling other fanciers 
in the breeds already established^ without trying to form a new 
one. 

A difficnlty with respect to the power, of selection will perhaps 
already have occurred to tlie reader, namely, what could have led 
■fanciers iirst to attempt to make sueli singular breeds as pouters, 
fantails, carriers, &c. ? But it is this very difficulty which the 
principle of unconscious selection removes. Undoubtedly no 
fancier ever did intentionally make such an attempt All that 
we need suppose is that a sanation occurred sufficiently marked 
to catch the discriminating eye of some ancient femcier, and 
then unconscious selection carried on for many generations, that 
18, the wish of sacoeedmg fimders to excel their xiYal% would do 
the rest In the case of the &ntail we may suppose that the 
first progenitor of the breed had a tail only slightly erected, 
as may now be seen in certain ronta^* with some increase in the 
number of the tail-featheis, as now occasioinally occurs with 
nuns. In the ease of the pouter we may suppose that some bird 
inflated its crop a little more than other pigeons, as is now the 
case in a slight degree with the oosophagus of the turbit. We 
do not in the least know the origin of tlie common tumbler, but 
we may suppose that a bird was bom with some affection of the 
brain, leading it to make somersaults in the air ; and tlio diffi- 
culty in this case is lessened, as wo know that, before the year 
IGOO, in India, pigeons remarkable for their diversified manner 
of flight were much valued, and by the order of the Emperor 
Akber Khan were sedulously trained and carefully matched. 

In the foregoing cases we have supposed that a sudden 
variation, conspicuous enough to catch a £incier*s eye» first 
appeared; but even this degree of abruptness in the process of 
variation is not necessary for the formation of a new breed. 
When the same kind of pigeon has been kept pure, and has 
been bred during a long period by two or more fanciers, slight 
differences in the strain can often be recognised. Thus I have 
seen first-rate jacobins in one man's possession which certainly 

^ See Neumeutor's figure of the Florence mat, tab. 19; in * Das Ganze dex 
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differed slightly in several characters from those ke])t by an- 
other. I jiossessed some excellent barbs descended from a })air 
which had won a prize, and another lot descended from a stock 
fonnerly kept l>y that famous fancier Sir John Sebright, and 
these plainly differed in the form of the beak ; but the differences 
were so slight, that they could hardly be described by words. 
Again, the common English and Dutch tumbler differ in a 
somewhat greater degree, both in length of beak and shape of 
head. What first caused these slight differences cannot be 
explained any more than why one man has a long nose and 
another a short ooe. In the atrains long kept distinct hj 
different fanciers, such differences are so common that they 
cannot be accounted for by the accident of the birds first ohoeeft 
for breeding having been originally as different as they now 
are. The explaoatioii no doubt lies in aeleetioii of * slightly 
difieifint nature having been applied in each caae; fiir no tm> 
ftauam have exactly the same taste, and consequently no 
two^ in choosing and carefully matching their biidsy prefer or 
select exaefly the same. As each man naturally adnmes his own 
birds, he goes on contmually exaggerating by sdectian what- 
ever slight peculiarities they may possesik This will mora 
especially happen with fanciers living in different countries, 
who do not compare their stocks and aim at a common standard 
of perfection. Tims, when a mere strain has once been formed, 
unconscious selection steadily tends to augment the amount of 
difference, and thus converts the strain into a sub-breed and 
this ultimately into a well-marked breed or race. 

The principle of correlation of growth should never bo Ic^t 
sight of. Most pigeons have small feet, apparently caused by 
their lessened use, and from cocreUtion, as it would appear,, 
their beaks have likewise become reduced in length. The beak 
is a conspicuous organ, and, as soon as it had thus become per* 
oeptibly shortened, ficuioiers would almost certainly strive to 
reduce it still more by the continued selectum of birds with 
the shortest beaks; whilst at the same time other &ncien^ as. 
we know has actually been the case^ would in other sab- 
breeds^ strive to increase its length. With the increased 
length of the beak; the tongue would become greatly length- 
ened, as would the eyelids with the increased develqfnnent 
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of the eye-wattles ; with the reduced or increased size of the feet 
the number of the Bcutella^ would vary ; with the lene^th of 
the wing the number of the primary wing-feathers Nvould 
differ; and with the increased length of the body in the 
pouter the number of the sacral' vertebroe would be aug^ 
mented. These important and coneUited differences of strao 
ture do not invariably characterise any breed; bat if they 
had been attended to and selected with as much care a» 
the more con^cnoos external differences, there can hardly 
be a doubt that they would have been rendered oonstaatb 
Fanciers could assuredly have made a race of tumblers with 
nine instead of ten primary wing-feathers, seeing how often 
the number nine appears without any wish on their part, and 
indeed in the case of the white-winged yarieties in opposition 
to their wisL In a similar manner, if the rertebr© had been 
▼isible and had been attended to by fanciers, assuredly an addi- 
tional number might easily have been fixed in the pouter. If 
tliesc latter characters had once been rendered constant we 
should never Iiave suspected that they had at first been hi^^lily 
variable, or that they had arisen from correlation, in the one 
case with the shortness of the wings, and in the other case with 
the length of the body. 

In order to understand how the chief domestic races have 
become distinctly separated from each other, it is important to 
bear in mind, that jGanciers constantly try to breed from the best 
birds, and consequently that those which are inferior in the 
requisite qualities are in each generation neglected; 80 that 
after a time tiie leas improred paientFelockB and many sub- 
sequently fimned intennediate grades beoome extinct This 
has ooenned in the case of the pouter, turint» and trumpeter» 
for these highly improved faroeds are now left without any 
links dosely connecting them either with each other or 
with the aboriginal zook-pigeon. In other countries^ indeed, 
where the same care has not been applied, or where the same 
fhshion has not prevailed, the earlier forms may long remain 
unaltered or altered only in a slight degree, and we are thus 
sometimes enabled to recover the connecting links. This is 
the case in Persia and India with the tumbler and currier^ 
which there diiler but slightly from the rock-pigeon in the pro- 



Digitized by Google 



220 



DOMESIIG PIG£ONS. 



CuAP. YI. 



portions of their beaks. So again in Java, the fantail some- 
times has only fourteen caudal leathers, and the tail is much 
less elevated and expanded than in our improved birds ; so that 
the Java bird forms a link between a firstriate fantail and the 
rock-pigeon. 

Occasionally a breed may bo retained for some particular 
quality in a nearly tmaltered condition in the same country, 
together with highly modified ofishoots or sab-breeds, which are 
valued for some distinct property. Wo see this exemplified in 
England, where the common tumbler, which is Talned only 
for its fli^t^ does not differ much fiom its parent-form, the 
Eastern , tombler; whereas the short-faced tumbler has been 
prodigiously modified, from being valued, not for its flight, but 
iat other qualities. But the conunon-flying tumbler of Europe 
has already begun to branch out into slightly different sub- 
breeds^ sudh as the common English tumbler, the Dutch roller, 
the Glasgow hoose^umbler, and the longw&ced beard tumbler, 
Ac. ; and in the course of centuries, unless fashions greatly 
cliun^^e, tliese sulj-brcedij will diverge; through the slow and in- 
sensible process of unconscious selection, and become modified, 
in a greater and greater defip-ee. After a time the perfectly 
graduated links which now connect all these sub-breeds together, 
will be l(jst, for there would be no object and much difficulty 
in retaining such a host of intermediate sub-varieties.'^ 

The principle of divergence, together with tlie extinction of 
the many previously existing intermediate , forms, is so im- 
portant for understanding the origin of domestic races, as 
well as of species in a state of nature, that I will enlarge a 
little more on this subject. Our third main group includes 
cairian^ barbs, and runts, which are plainly related to each 
other, yet wonderfully distinct in several important cfaaracten. 
According to the yiew given in the last chapter, these three 
laoes have probably descended from an unknown race having 
an intermediate character, and this from the rock-pigeon. Their 
characteristic differences are believed to be duo to diffiBrent 
breeders having at an early period admired different points of 
atructure; and then, on the admowledged principle of admiring 
extremes, having gone on breeding, without any thought of the 
future, as good birds as they could, — carrier-fanciers preferring 
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long beaks with iiuicli wattle, — burl)- fanciers preferring short 
thick boaks with much eye-wattle, — and runt-fanciers not caring 
about the hriik or wattle, but only for the size and weight of the 
body. This process will liave led to the neglect and fund extinc- 
tion of tlie earlier, inferior, and intemie<liute birds ; and thus 
it has come to pass, that in Europe these three races are now 
so extraordinarily di^^tinct from each other. But in tlie East, 
whence they were originally brought, the fashion has been 
different, and we there sec breeds which coxmect the highly 
modified English carrier with the rock-pigeon, and others which 
to a certain extent connect carriers and runts. Looking back to 
the time of Aldrovandi, we find that there existed in Europe, 
before the jear 1600, four breede which were closely allied to- 
carriers and barbs, bat which competent authoritieB oaonot now 
identify with our present barbs and carriers ; nor can Aldro- 
Tandi's rants be identified with onr present nmts. These tonr 
breeds certainly did not differ from each other nearly so mnch 
as do our existing English carrien^ barbs, and rants. All this 
is eixacUy what might haTe been anticipated. If we eoold collect 
all the pigeons which have oyer lired, from before the time of 
the Bomans to the present day, we shoold be able to group them 
in several lines, diverging from the parent rock-pigeon. P]ach 
line would consist of almost insensible steps, occasionally broken 
by some slightly greater variation or sport, and each would 
culminate in one of our present highly niodifiefl forms. Of the 
many former connecting links, sotiie would bo found to have 
become absolutely extinct without having left any issue, whilst 
others, though extinct^ would be seen to be the progenitors of 
the existing races. 

I have heard it remarked as a strange circumstance that we 
occasionally hear of the local or complete extinction of domestic 
races, whilst we hear notiung of their origin. How, it has been 
asked, can these losses be comixinsated," and more than com- 
pensated, for we know that with almost all domesticated animals 
the races have largely increased in number since the time of 
the Komans? Bat on the view here given, we can onderstand 
ibis apparent contradiction. The extinction of a race within 
historical times is an event likely to be noticed ; but its gradual 
and scarcely sensible modification throagh onoonscious selection. 
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and its mbseqnent diveig^noe, either in tlie same or more 
eommonly in distant conntriesy into two or more stndns^ and 
their gradual oonveision into sab-fareed^ and these into well- 
marked breeds, are events which would niTely be noticed. The 

death of a tree, that has attained gigantic dimensions, is 
recorded ; the slow growth of smaller trees and their increase in 
number excite no attention. 

In accordance with the belief of the great power of selection, 
and of the little direct power of changed conditions of life, except 
in causing general variabiliiy or plasticity of organisution, it is 
not surprising that dovecot-pigeons have remained unaltered from 
time immemorial; and that some toy-pigeons, which difler in 
little else besides colour from the dovecot-pigeon, have retained 
the same character for several centuries. For when one of these 
toy-pigeons had once become beautifully tind symmetrically 
coloured, — when, for instance, a Spot had been produced with 
the crown of its head, its tail, and tail-ooyerts of a uniform 
^colour, the rest of the body being snow-white,— ^no alteration or 
improvement would be desired. On the other hand^ it is not 
flupnsng that during this same interval of time our highly- 
bred pigeons have undergone an astonishing amount of change ; 
for in regard to them there is no defined limit to the wish of 
the fimcier, and there is no known limit to tiie variability of 
their chaiactera. What is there to atop the &ncier desiring 
to give to his carrier a longer and longer beak, or to his tmnbler 
a shorter and shorter beak? nor has the extreme limit of vari- 
ability in the beak, if there bo any such limit, as yet been 
reached. Notwithstanding the great improvement effected 
within recent times in the sliort- faced almond tumbler, Mr. 
Eaton remarks, " the field is still as open fur fresh competitors 
as it was one hundred years ago but this is perhaps an exag- 
gerated assertion, for the young of all highly-improved iancy 
birds are extremely liable to disease and death. 

1 have heard it objected that the formation of the sevend 
domestic races of the pigeon throws no light on the origin of 
the wild qiecies of the Columbidse, because their difierencee are 
not of the same nature. The domestic races, for instance, do not 
differ, or difier hardly at all, in the relative lengths and shapes 
of the primary wing-feathen^ in the relative length of the hind 
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toe, or m Iiabits of hie, as in xoosting and bnilding in trees. 
But the above objectioQ shows how completely the principle of 
selection has been misondeistood. It is not likely that charao- 
teis selected by the caprice of man should resemble differences 
preserved under natural oonditious, either firom being of direct 
service to each spedes, or from standing in correlation with 
other modified and serviceable gtmctures. Until man selects 
birds differing in the relative leiip;!]! of tlie wing-feathers or 
toes, &c., no sensible change in these parts should be expected. 
Nor could man do anything unless tlieso jmrts happened to 
vary under domestication : I do not positively assert that this 
is the case, although I have seen traces of such variability in 
the wing-feathers, and certainly in the tail-feathers. It would 
be a strange fact if the relative length of the hind toe should 
never vary, seeing how variable the foot is both in size and in the 
number of the scutelUe. With respect to the domestic races 
not roosting or building in trees, it is obvious that fanciers 
would never attend to or select such changes in habits; but 
we have seen that the pigeons in Egypt, which do not for some 
reason like settling on the low mud hovels of the natives, are 
ledy apparently by compulsion, to perch in crowds on the trees. 
We may even affirm that, if our domestic races had become 
greatly modified in any of the above specified reepecfts, and it 
could be shown that fimders had never attended to such points^ 
or that they did not stand in correlation with other selected 
eharacterfl^ tiie &et, on the principles advocated in this chapter, 
would have offered a serious difficulty. 

Let us briefly sum up the last two chapters on the pigeon. We 
may conclude witli confidence that all the domestic races, notwith- 
standing th(Mr great amount of difference, are/lescended from the 
Columba livia, including under this name certain wild races. But 
the diflferences bf;tween those latter forms throw no light whatever 
on the characters which distinguish the domestic races. In each 
breed or sub-breed the individual birds are more variable than 
birds in a state of nature ; and occasionally they vary in a sudden 
and strongly-marked manner. This plasticity of organisation 
apparently results from changed conditions of life. Disuse has 
reduced certain parts of the body. Correlation of growth so ties 
the oig^misation together, that when on^ part varies other parts 
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vary at the aune time. When sereral broede have once been: 
fomed, dieir intercroflsing aids the progreas of modifieatioD, 
and has eyen prodneed new sab-breedB. But as, in the con- 
struction of a building, mere stones or bricks are of little 
avail without the builder's art., so, in the production of new 
races, selection Las been tlie presiding power. Fanciers can 
act by selection on excessively slight individual diflferences, as 
well as on those greater differences whicli are called sports. 
Selection is followed niethodicnlly when the fancier tries to 
improve and modify a breed according to a prefixed standard 
of excellence ; or he acts unmethodically and unconsciously, 
by merely trying to rear as good birds as be can, without any 
wish or intention to alter the breed. The progress of selection 
almost inevitably leads to the neglect and ultimate extinction of 
the earlier and less iniprovcfl forms, as well as of many inter- 
mediate links in each long fine of descent Thus it has come to 
pass that moat of onr present races are ao marreUonaly diatinct 
from each other, and £n>m the aboriginal rock-pigeon. 



Digitized by Google 



CiiAK VII. FOWLS: DESCRIPTION OF BREEDS. 22u 



CHAPTEii VII. 

FOWLS. 

Bsnr snoRiFnoira aw tbb ordep bbbdps — ABcnisim m fatoub op thsb 

DESCENT FBOM SETERAL SFBOIKS — AROUlTOfTS IV PAfODB OP ALL VHB BUIM 

H-WINO DES(;EM)ED from OALLl'^l BAN'KIVA — UKYKRiHtN TO THE PARRNT-STXlCK 
lit CH^LOLU — ANALOGOUS VAHIATION'S — ANClKNT HISTOBY OF THK FOWL — 
BSTBBKAL UlPPEMBITCBa BBl'UBBN IWB 8BTBBAL BBBED9 — WOOB — CBICKBN 0 *^ 
BBOOHDABT SEXUAL CHARAOTBBS — WIRQ- AND TAIL- F8ATHER8, TOICS, DIBFOflt- 

TION, ETC. — OSTEOLOGICAL DIFTERENCES IN THE SKILL, VEnTEItltT, ETC, 

— XPTECCS or Uai and VISOSB on CKBTAIM FABTS — CO&BKLATION OF OBOWm 

« 

As some naturalists mav not be familiar with the chief breeds 
of the fowl, it will be advisable to pfive a condensed descrip- 
tion of them.' From what I have read and seen of speeiniena 
bronght from several quarters of the world, I lu'lieve that 
most of tlie eliiet' kinds have ])<'<'n imported into England, but 
many sub-breeds are probably still here unknown, fhe follow- 
ing discussion on the origin of the various breeds and on their 
cbaiacteriatic differences does not pretend to completeness, but 
may bo of some interest to the naturalist. The classitication 
of the breeds c&nnot, as far as I can see, be made natural. 
They differ from each other in different degrees, and do not 
affoiti characters in subordination to each other, by which they 
can be ranked in group under group. They seem all to have 
diverged by independent and different roads from a single' type. 
Each chief breed includes differently coloured sub-Tarieties, most 
of which can be truly propagated, but it would be superfluous 
to describe them. I have classed the yarious crested fowls 



• I have dmwn iij) \\ui* brii-f ^-ytiopsis 
from various ttouiccH, but chiefly frr>m 
infonsBtion givim me by Mr. Teget- 
roeier. This ^Lntkinau ha» kindly 
lookLxl throuvrli thf wliolf <>f tliis chup- 
ter; and from his wcll-kuowu kuow- 
iKlge, the ttetementa here given may 
be Ailly tmited. Mr. TVgvtmeier htm 

VOL. I. 



liki'wiMf nsHi>.ti'(l mo in every posflblo 
wuy in ulitaiuing fur me iufonuatitm 
BBd epeciniens. I must not let this 
opportunity paiw without expressing 
my cordial (hanks io Mr. B. P. Bren^ a 
well-known writer on poultry, for in< 
delktigable aarisfeftnoe and the gift of 
m«Dj tpeamma. 
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as Bub-breeds under the Polish fowl ; hut I have great doubts 
whether this is a natural arrangeuKMit, showing true afluiity or 
blood relationsliip. It is scarcely possible to avoid laying stress 
on the eommonness of a breed ; and if cei-tain foreign sub-breeds 
had been largely kept in this country they would perhaps have 
been raised to the rank of main-breeds. Several breeds are 
abnormal in character; that is, they dilfer in certain |x>ints 
from all wild Gallinaceous birds. At first I made a division of 
the breeds into normal and abnormal, but the result was wholly 
unsatisfactorv. 




Fig. au.— Sp«ni«h Fowl. 



1. Game Breed.— This may Ih? consideroJ as the typical breed, as it 
deviates only slightly from the wild Gaf/us b tukiixt, or, us jHTliaiw more 
correctly named, frrnujinett},. Beak strong; comb single and upright. 
Spurs long and sliarp. Feathei-s closely adpressed to the Ixxly. Tail 
with the normal numKr of 14 feathers. Kggs often pale buff. Disposition • 
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incloinitably oonngeons, exhibited oTen in fhe hens and duckens. An 
nnnsaal number of iUffcrently coloured varieties exist, snchan Mack and 
hrown-brcastt (1 reds, dockwingSf blacicB, whites, piles, do., with their legs 

of various colours. 

2. Malay Bhked.— Ikxly of great size, with hciul, mxk, ami le^s 
elongated ; carnage erect ; tail small, slopiug downwards, generally formed 
of 16 feathers; oomh and irattle small; ear-lobe and ftce red; skin 
ydkiwish; featlK i-s doeely adpressed to the Inxly; Dcek-liacklci< short, 
narrow, and lianl. K^'crs; often pale hoS. Chickens feather late. Disposi' 
tion KJivage. Of Eastern origin. , 

3. C<x3iiiN, OR Shanoai Hkeed. — Size great; wing featiierssliort,jirclied, 
much hidden in the soft downy plumage ; Ijarely capable of flight ; tail 
short, generally formed of 16 feathers, developed at a late period in the 
young males; legs thick, featliered ; spurs short, thick; nail of middle toe 
flat and broad; an additional too not rarely d(veloi»ed; skin yellowish. 
Comb and wattle well <levelojKvl. Sknll witli deep me<lial furrow; occipi- 
tal foramen, sulHtriungular, vertically elongated. Voice p<>culiar. Eggs 
rough, buff-colourod. Disposition extremely luict. Of Cliincsc origin. 

4. Ik>BKiiro Bnnb. — Size great; body stpiare, compact; feet with an 
additional toe ; comb weU developed, bnt varies mnch in fe>rm ; wattles 
w. II developed; colour of plumage Yarious. Skull remarkably broad 
between the orbits. Of I jij^'lish origin. 

The wliite Dorking may be considered as a distinct sub-breed, being a 
less massive bird. 

5. SpANns Bbbbd.— TaD, witii stately earriage; tani long ; oomb single, 
deeply serrated, of immense size; wattles lai^ly developed; the large 

car-lolx's and sides of face white. Plumage black glosst-d with green. Do 
not incnViate. Tender in constitution, the comb being often injured by 
frost. Eggs white, smooth, of largo size. Chickens feather late, hut the 
young cocks show their masculine cliamuters, and crow at an early age. 
Of Mediterranean origin. 

The Andttlutians may be ranked as a sub-breed : they are of a slaty bine 
colour, and their chickens are well fcatheied. A smaller, short-legged 
Dutch sub-l)rc<!d has been descrilxxl by some authors or distinct. 

G. H.vMBURGn IJhKKO (fig. .31).— Sizc nnxleratc; comb flat, produced 
backwardii, covered with nunieroas small points ; wattle of moderate dimen- 
sions ; ear-lobe white ; legs bluoish, thin. Do not incubate. Sknll, with the 
tips of the ascending branches of the premaxiUary and with the nasal bones 
standing a little soparato from each other; anterior margin of the frontal 
bones less depressed than usual. 

There arc two sub-breeds; the ap'nif/lfrf Manihiirgh, of English origin, 
with the tips of the feathers marketi with a dark spot; and the peuciUel 
iiamburgh, of Dutch origin, with dark transverse lines across each feathor, 
and with the body rather smaller. Both these snb-breeds include gold 
and silver varieties, as well as some other siilwarietics. Black i^unbnrghs 
have been protluced by a cross with the Spanish breed. 

7. Chested or Polish Bheed (fig. 32).— Head with a largo, rounded crest 
of feathers, supported on a hemispherical protuberance of the frontal bonus, 

Q 2 
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whicli iiu-ludes tlio antt'rior part of the brain. Tlio ascending branches of 
tlie ]^reniaxillary lK)nes an«l the inner uiMai] processt s arc mnch shortened. 
The orifice of tlie nostrils rriised and crewentic. B« ak short. Comb absent, 
or small and of crcscentic 8ha]K'; wattles cither prcwnt or rephicwl by a 
U-nrd-like tuft «)f fcut hers. Ix^ps leaden-bluo. St'xnal diflFerences appear 
hite in life. Do not incnl»ate. There are several beautiful varieties which 
ditT<'r in colour and slightly in other respt cts. 

The following.' sub-lm tils ajrree in having a cr<.«t, more or less developed. 




FlR. 31.— Hamburvh Fowl. 



with the comb, when present, of crasceutic shape. The skull presents nearly 
the same remarkable |K^culiaritie^ of structure jih in the true Polish fowl. 

Sub-breed (>i) SuKmis.—A Turkish breed, resembling white Polish fowln, 
with a large crest and'lieani, with short and wt?ll-fcatheretl legs. The tail 
is furnished with additional sickle feathers. Do not incubate.* 

Sulvbreed (/>) I'lunni'jHns. — An inferior breed closely allie<l to the last, 
white, rather small, legs much feathered, with the crest jwinted; comb 
small, cupped ; wattles small. 



- The b<--«t iici'ouiit of Sultnns is by kintliifss tlio t-xniniimtion of Homc 8|KJci • 
Mi88 Wnttj4 ill ' Tlir Poultry Yiinl,' niciin of lLi« btvcd. 
ISaU. p. 71). I «•«!• ti» Mr. Hn>iil'ts 
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Sulnbreed (r) GhooudiHtk*. — Another Turkish breed having an extra- 
ordinary apiwarancc; blaok and tailless; erost and Ixjanl large; leps 
featlicreii. The inner procosscs of the two nasal bones come into contact 
witli each other, owing to the eoniplote absorption of the ascending 
brandies of the premaxillaries. I have seen an alliwl, white, tailless breed 
from Turkey. 

Sub-breed ('/) Crevf-arur. — A French breed of large size, Iwirely capable 
of flight, with short black legs, head crested, comb produced into two 




Pig. 32.— P».ll>h Fowl. 



points or horns, s«imetimes a little branched like the horns <»f a stag ; Iwth 
lieard and wattles present. Eggs large. Disixisition quiet.^ 

Sulnbreed (») Jiomul /turf, — \\iih a small crest; conjb produced into 
two great points, supjKjrted on two Kmiv protu I >e ranees. 

Sub-bret'ii (/ ) Iloi«in». — A French bi-eed ; of moilenite size, short-legged 
with five tovH, wings well developc<l; plumage invariably mottlc<l with 

A gofxl (lcM'ri|>ti'*n with figiin's iti given of this sub-bm^il in the Jouninl of 
Hf>rticultuie,' June lOtli, ISOJ, i». 200. 
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hiaok, white, and stmw-yellow; head furnislkd with a crest, and a triple 
comb placed tninsvcr^ely ; both wattles aud beard pruseut.* 

Sub-brood (i/) fi^ul^^erl^tnds.-^^o comb, head said to be snrmoanted bgra 
longitaduial crest of soft velvely foathors; nostrils said to be ciescentic ; 
wattles well di'vcltp 1 ; I<'fj;s feathered; colour black. Prom North 
America. The Urt- lu iuwi sccjas to be closely allied to the (Im I'li rl.uid. 

8. Bantam Bukei). —Originally from Japan,* characterized by muuII size 
alone ; carriugo bold aud erect. There are several sub-breeds, Buch a.s the 
Cochin, Game, and Sebright Bantams, some of which have been recently 
formed by Tarioos crosses. The Blade Bantam has a difi^!wtiy shaped 
skull, witti the occipital foramen like that of the Cochin fowl. 

9. RrMP-LE8> Fo.vLS. —These are so varial)le in character* that they 
hardly deserve to be called a l»n rd. Any one who will examine the cauckkl 
Yertebne will see how monstrouji the breed is. 

10. Cbbpsbb OS JmPBas-^These are chaiacterised hj an almost iiibii> 
strons shortness of legs, so that they move bj jnmpinff rather than by 
walkmg; they art> said not to scratch up the gtomid. T have «»fctnfiwi a 
Burmese variety, which had n sknll of rather unusual hIuiik'. 

11. Fmzzt.ED 0.1 Cafkue Fo.vj,8. -Xd! nn 'ominou in India, wiUi the 
feathers curling l)ackward.s, and with the primary feathers of the wing 
aud tail imperfect ; periosteum of bones black. 

12. Silk Fowlb.— Feathers sOky, with the primaiy win^and tiH-feathers 
imiKjrfect; skin and jKriosteum of l ione.s black J comb and wattles dark 
leadeu-blue; ciir-lappet.s tinged with blue; hdffi thin, often Aunished with 
an additional toe. Size rather small. 

13. SojTY Fo .vi.fi.— An Indian breeii,of a wliite colour stained with sojt, 
with black skin and periosteum. The hons alone arc thus characterized. 

From tills synopsis we see that the sevenkl breeds differ 
considerably^ and they would have baen nearly as interesting 
for ns as pigeons, if there had been equally good eridence 
that all had descended from one parent«>species. Most fanciers 
believe that ihey are descended from several primitive stocks. 
The Kor. E. S. Dixon' argues strongly on this side of the 
quostioii; and one fiEUider even denounces the opposite con- 
clusion by asking, ** Do we not perceive pervading this spirit, 
the spirit of the Deist f*' ^lost naturalists, with the exception 
of a few, such a-^ Tt iiiiiiiiick, believe tliat all the breeds have 
proceeded Iroiu a single species ; but authority ou such a point 

• 

A deacription, witli figures, 1.1 given J.ipiuu M. Euryclnpaj lin, aa 1 nm in- 
of tbi.s breed iu ' Jouraal of llorticul- firiucil l»y Mr. Uiroh of the Britith 
turc,' Juuu 3rd, 1662, p. Some Miueuia. 

writers deiicribe the comb utwo-iiorned. * * Onuunenial and DomcAtio Fool- 

* Mr. Cniv,;ui,!. • IK. script. Diet, of try," 1848. 
the liidiaii I.->luii(l3.' [). li:;. Baut;iuis ' 'Ornamental aud Domeatio Pool- 
are mcatiooed in uu uncitnt nutive try,' lUiii. 
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jEjoes for little. Fanciers look to all parts of the world as 
the possible sources of their unknown stocks; thus icnioring the 
laws of geographical distribution. They know well that the 
several kinds bree<l truly even in colour. They assert, but, as 
we shall see, on vrry weak grounds, that most of the breecls 
are extremely ancient. 'J'hey are strongly impressed with the 
great ditlV'rcncc In twccn tlu' chief kinds, and they ask with 
force, can dilierenct's in climate, lood, or tn-atment have prod uc«'d 
birds 80 different iis the black stately ►Sjmuish, the diminutive 
elegant Bantam, the heavy Cochin with its many peculiarities, 
and the Tolish fowl with its great top-knot aud protuberant 
skull? But fanciers, whilst admitting and even overrating the 
effects of crossing the various ijifcds, do not sufficiently regard 
the probability of the occasional birth, during the course of 
centuries, of birds with abnormal and hereditary peculiarities; 
they orerlook the effects of correlation of growth — of the long- 
continued use and disuse of parts, and of some direct result 
from changed food and climate, though on this latter head I 
haye found no sufficient evidence; and lastly, they all, as 
iar as I know, entirely overlook the all-important subject of un- 
oonscions or unmethodical selection, though they are well aware 
that their birds differ individually, and that by selecting the 
best birds fur a few generations they can improve their stocks. 

An amateur writes' as follows. " The fact that poultry have 
until lately received but little attention at the hands of the 
fancier, and been entirely confined to the domains of the pro- 
ducer for the market, would alone suggest the inijirobahility of 
that constant and unremitting attentioji having liet ii observed 
in bnv'diiig, whicii is requisite to the consummating, in the 
oflsprnig of any two birds, transmittable forms n(»t exhibited hy 
the j)arents." This at first sight appears true. But in a future 
chapter on Selection, abundant facts will be given showing not 
only that careful breeding, but that actual selection was practised 
during ancient perio^ls, and by barely civilised races of man. 
In the case of the fowl I can adduce no direct facts showing 
tliat selection was anciently practised ; but the Eomans at the 
commencement of the Christian era kept six or > seven breeds, 
and Columella « particularly recommends as the best^ those sorts 

» FergtiiMu'ti ' Illiialiiitod Sc-ricu ol Bare ainl Prize Poultry,' lti54, p. vi. i'rciaice. 
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that have five toes and white ears* * In the fifteenth century 
fieyeral breeds were known and described in Europe; and in 
China, at nearly the same period, seven kinds were named. A 
more sti ikinir f'ase is that ut present, in one of the Philipjtine 
Ishinds the sciiii-barliaitnis inhabita!!ts hiwo distinet native 
nanics for no lesi^ than nine sub-bre<'ds of the Game I'owl,'* 
Azara," who wiot*' towards the eh^se of the last eentnry. states 
that in tlie interior parts of Soutli Americii, wliere 1 should not 
have pxpt'ctcd that the h ast rare wouhl have been taken of 
poultry, a black-skinned and blaek-boned breed is kept, from 
being oonsidemi fertile and its flesh ^ood for sick persons. 
Now everyone who has kept poultry knows liow impossible it ia 
to keep several breeds distinct unless the utmost care be taken 
in 8eparatin<^ the sexes. Will it then be {iretenrled that those 
persons who in ancient times and ineemi-civilized countries took 
pains to keep the breeds distinct, and who therefore valued them, 
would not occasionally have destroyed inferior birds and occa- 
sionally have preserved their best birds? This is all that is 
required. It is not pretended that any one in ancient times 
intended to form a new breed, or to modify an old breed aocord- 
. ing to some ideal standard of ezoellence. He who cared for 
poultry would merely wish to obtain, and afterwards to rear, 
the best biids which he could ; but this occasional preservation 
of the best birds would in the course of time modify the breed, 
tis surely, though by no means as rapidly, as does methodical 
selection at the present day. If one person out of a hundred 
or out of a thousand attended to the breeding of his birds, 
this woukl be sullieient ; for the birds thus tended would soon 
become superior to others, and would form a new .strain ; and 
this strain would, as explained in the last cluipter, slowly have 
its characteristic differences aujjmented. and at last be con- 
verted into a new sub-breed or breed. But breeds would often be 
for a time neglected and would deteriorate ; they would, however, 
partially retain their character, and afterwards might again 
come into &6hion and be raised to a standard of perfection 

* Rev. E. 8. Dizoo, in his 'On*- ntkm,' tepamtely pri&ted* p. 6; ilnifc 

m<nUl Poultry,' p. 208» gives Ml icMaiit read hefyn the Biit Amoo. at Oidfafd, 

of Oolumella's wurk. 1860. 

M Mr. Crawfurd ' On the Bebtioa of " * Quadrupede« du Parugiia^ loin, 

the DomeetioAtod Animab to GtYiU- iLp^SSi. 
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higher than tlu'ir former standard; as has actually orcurrod 
quite re{'<'ntly with Polisli fowls. If, however, a hreod were 
utterly netrlected, it would heroine extinct, as lisis ricently hap- 
pened with one of the Polish .sul>hreeds. Wiienever in the 
course of past renturi<'S a hir«l appeared with some slight ab- 
normal structure, such as with a lark-like crest on its head, 
it wouhl probably often have been preserved from that love of 
novelty which leads some persons in Enphnid to ke«'p rum|>- 
leas fowlfl^ aod others in India to keep frizzled fowls. And 
after a time any such abnormal appearance would be carefully 
preserveil, from being esteemed a sign of the purity and excel- 
lence of the breed; for on this principle the KonuuiB eighteen 
centuries ago valued the fifth toe and the white ear-lobe in 
their fowls. 

Thus from the occasional appearance of abnormal characters, 
though at first only slight in degree; from the effects of the use 
and the disuse of parts; possibly from the direct effects of 
changed climate and food ; from correlation of growth ; from 
occasional reversions to old and long-lost characten ; from the 
crosdng of breeds, when more than one had once been formed ; 
bnt, above all, from unconscious selection carried on during 
many generations, there is no insuperable (liHiculty, to the best 
of my judgment, in believing that all the breeds have descended 
from some one j)arent-source. Can any single species be named 
from which we may reasonably suppose that all have desf'ended? 
The Gallus bankiva apparently fjillils every requirement. I have 
already given as fair an account as I cnnld of the arguments in 
favour of the multiple origin of the several breeds ; and now I will 
give those in favour of their common descent from bankiva. 

But it will Ihj convenient fi»*st hriefly to desi-rilie all the kni>vvu sjKioieR 
of Galius. I ho G. iitmnemtii docs not range into the uortliem parts of 
India ; aooocding to Colooel Sykes," it presents at different heights on 
the Ohants, two Btrongly marked Tukties, perhaps deaerring to be called 

species. It was at one time thought to be the primitive stock of all our 
domestir Virord^?, txnd this shows tliat it clopoly fippro;irhes the common fowl 
ill lit ral structure; but its luK-klcs partially coiiHist of highly jjeculiar, 
horny lamines, transversely bonded with tliree colours; and I have met 
with no antheulie acooont ef aaj snch cbsiaeter having been observed 



» * PMe. Zoolog. Soe/ 1832, p. 151. 
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in !iuy tloincstic brood." This sixjcic« also differs greatly from the coniinou 
fo\N I, in the comb being tiuely serrated, and in the loins being de^ititute of 
true haeldes. Its Tcice is utterly different It crosBeB readily in India 
with domestic hens; and Mr. Blytli'* raised nearly 100 hybrid chickens; 
but they were tender and mostly died whilst young. Tho.se which were 
reared W( re alxsohitely st- rile when crossed r se or with oitlier parent. At 
tliu Zoological (liudens, liowever, .some hybriils of tlie wime piirenta^^e were 
not (luitc so sterile : ^li. Dixon, as he informed me, made, with Mr. Yurreirj* 
aid, partkulor inqniries on this sabject, and was aasnied that oat of 50 
^gs only fire or six chickens were reared. Some, however, of tlieee half- 
bred birds were crossed with one of theu' parents, namely, tk BantaiOf 
and produced a few extremely feeble eliickem. Mr. Dixon also pro<Mircd 
some of these same birds and crossed tlieni in several ways, but all were 
more or less infertile. ^ early similar experiments have recently been 
tried on a great Bcate In tiie Zoological Gardens with atmost the aamo 
result" Ont of 600 eggs, raised from various first crosses and hybrids, 
betwtx3n fH. iS<jnwr(itii,bankioa, tsid " n^.s, only 12 chickens were i*eared, 
and of thcs<! only three were the product of hyl>ri<U v . From these 
facts, and from the above-iii< ?itioned stronjrly-niarkeil difftrenees in struc- 
ture l)etwt.'en the domestic fowl and Cr. Sunncrutii, we may reject this latter 
species as the poient of any domestie bleed. 

Ceykm possesses a fi>wl pecnliar to the island, viz. &, Stanhifii; 
this species approaches so closely O \(n pt in Hie colooring of the comb) to 
the domestic fowl, that Messrs. E. I^ayard and Kellaert'" would have con- 
sidered it, as they inform mo, as one of the pa rent- stocks, hail it not l>eeii 
for its singularly different voice. This bird, like the la-st, crosses readily 
with tame hens, and even visits solitary farms and ravi.slies tliem. Two 
hybrids, a nude and female, thus produced, were found by Mr. Mitfofd to 
be quite sterile: both inherited tlie peculiar voice of O, StofUtiyii, This 
s])eeics, then, may in all ])robalHli1y be r^ted as one of the primitive 
stocks of the donii stic fowl. 

Java and the islands eastward as far as Flores arc inlmlnted l)y 
Viu ias (or /uraUiis), which differs in so many characters— green pliuuagc, 
-unsemted oomb^ and single median wattle— that no one supposes it to 
have been the parent of any one of our breeds ; yet, as 1 am informed by 
Mr. Crawfard,'^ hybrids axe commonly niised Ixitween the male fl. mriut 
and the conmion hen, and are kept for tlu ir great beauty, but are 
invariably sterile; this, however, was not tlie case with some bred in 
the Zoological Gardens. These hybrids were at one time thought to 



>3 X have exauiiucd the fcatliers of 
8MDe hybrids nuwd in the Zoologi*^ 
Gardeiia U;twecn the mnlo G. Soth 
neratii an<l a re<l gjiiue-hcii, ami these 
featben cxltibited Mut true clmmcter 
of those of G, Somervtii, except tttat 
the homy lamiiUB were much smaller. 

S't alho nu exccllttit li tter f>ii 
the I'uuUry of luUiu, by Air. lilyth, in 



• Uardcuer s Chronicle,' l&'il, p. 

tt Mr. 8. J. Salter, in * Natnml Hin- 

tory Kcvicw,' April 1803. p. 27G. 

^'«e al«o Mr. Layaitl's i>i»iH'r in 

* Annals and Mug. of Nat. Hiatory/ 
2nd series, vol. ziv. p. 62. 

•SVe also Mr, Crawfurd's ' Dcscrip- 
tiv. Diet, of the Indian lahuids,' 
p. lia. 
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be six'oificallj distinct, and weru named <L n ut us. Mr, Bl^th and others 
believe ^thut the (/'. 2't rumiuckii^^ (of which the historj' is not known) is a 
siinilar hybrid. Sir J. Brooke Beat me some aUns of domeBtio fowls from 
Borneo, and aeran the tail of one of theae» as Mr. Tegetmeier observed, 
there were transverse blue bands like those which he had seen on the tail- 
ft'athci-^ of hybrids from . v n ins, roared in the Zo )lotzical Gardens. This 
fju't ai»i>arcutly indicates that .some of tliu fowls of ikjrueo have been sUghtly 
affected by crosses with G. varius, but the case may possibly be one of 
aiiak)goiiB variation. I may just ailiide to tbe O. giganteut, so often re- 
liannBd to in works m poaltry as a wild species; bat Marsden,'' the first 
describer, speaks of it as a tame breed ; and the specimsn in the British 
Museum evidently has thn j\«;pp^t of a domestic variety. 

The last species to he ineatioii d, namely, G iff us fnnl-in^ has a much 
wider geographical raugd tliau the three previous species; it inhabits 
Norlhem India as for west as Sinda, and ascends the HimabiTa to a height 
of 4000 fL ; it inhabits Bnrmah, the Mislay peninsala, the Indo-Ohineae 
countries, tlie Philippine Islands, and the Malayan an hipelago as far 
eastward as Timor. This species varies considerably in the wil 1 st itc. 
Mr. Blyth informs mc that the spccimeiLS, both male and fenutlc. l)roiip:ht 
firom near the Himalaya, are rather paler coloured than thotie from other 
parts of India; whilst those froai the Malay peninsola and Java are 
brighter coloured than the Indian birds. I have seen specimens from these 
countries, anJ the difference of tint in the hackles was coaspicuous. The 
Malayan hens were a shade reflder on the breast and neck than the Indian 
hens. The Malayan males generally hud a rt^l ear-lappet, instead of a 
wluto one as in In<iia ; but Mr. Blyth has seen one Indian specimen without 
the white ear-lappot The legs are leaden blue in the Indian, whereas 
they show some tendency to be yellowidi in the Malayan and iFavan njped- 
mens. In the former Mr. Blyth finds the tanos remarkably variable in 
length. According to Temminck^ the Timor specimens differ as a local 
race fmm that of Java. Those seversil wild varieties have not as yet 
been ranked as distinct sixjcies; if they should, as is not imlikely, be 
hereafter thus ranked, the circumstance would bo quite immaterial as 
&r as the parentage and difEerenoes <rf onr domestic breeds are con- 
oemed. The wild 0 huukiva agrees most closely with the black- 
breasted red Game-breed, in colouring and in all other respects, except 
in l)eing smaller, and in the tail Ixjing carrietl more horizonlally. But 
the manner in wliich the tail is carried is highly variabl(> in many 
of our breeds, for, as Mr. Brent informs me, the tail slopes much in the 
Malays, is erect in the Games and some other breeds, and is more 
than erect in Dorkings, Bantams, Ac. T%ere is one other difference, 
namely, that in G. bmkivn, according to Mr. Blyth, the neck-hackles 
when first moulted are replaced daring two or three months^ not by other 



'9 Dcscribwl by Mr. G. R. Gray, nuik-i this binl it^ n (li.stira l ?.p. cios. 
• Pruc. Zoulog. Sjc ,' lb4U, p. 62. ^ ' Coup-U'u)il gcucml sur I'Liido Ar- 

>• The passage from Manden is chliKnagique,* torn. iit. (1819), p. 177 ; 

givcu by Mr. Dixon in his 'Poultry see also Mr. Hlytb in ' Iiidiun Sporting 

Book,.' p. 176. No oniitholagbt now Review,' vol. ii. p. S, 1856. 
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hacUeBi as irifii onr domettic poultry, but by short UaekMi ISBafhen.** 
ICr. Brant) however, haa ramarked that theae hiBick feathers remain in the 

wQd bird after tho deVelopment of the lower hackles, and appear in the 
doinestir Mrd at the rvi^no time with thorn; so that tho only diflFerence is 
that the lower h.ukks are replaced more slowly in tlie wild than in tho 
tame bird; but as couliuemeut is kuowu sumetimes to aft'ect tlio mas- 
online plumage, this slight difference cannot be considered of any import- 
anoe. It is a significant fiust that the voioe of both the male and female 
G. hnnkiva closely resembles, as Mr. BIytli and othern have noted, tho voice 
of lx)th sexes of the common domestic fowl ; but tho last note of the crow 
of the wild bird is rather less prolongetl. Captain llutton, well known for 
his researches into the natiiral history of India, informs me that he has 
seen several crossed fowls from the wild species and the Cliinese liautam ; 
these crossed fowls hrtdfredy with bantams, bnt nnfbvtimstely were not 
crossed inter ee. Captain Hutton reared ddckens firom the eggs of the 
Oallm hiukim ; and these, though at first very wild, afterwards became so 
tame that they would crow<l round his feet. He did not sncceed in rearing 
them to maturity; but. a.s he remarks, " no wild iriLlliiiiiceous bird thrives 
well at first on hard grain," Mr. Blytli also toimd much difficulty in 
keeping (7. hmkioa In confinemeni In the Fhilipphae Islands, however, 
the nsitiTes most snooeed better, as thej keep wild oocks to fight with 
their domestic game-birds.** Sir Walter Elliot informs me that the hen of 
a native domestic breetl of Pegu is undistin^uisliable from tho hen of tho 
wild <1. h'lii/. im ; and the mitives con.stantly catch wild cocks by taking 
tamo cocks to light with them in the woods.-^ Mr. Crav^^ird remarks 
that &om etymology it might be argued that the fowl was first domesti- 
cated by the Ifal^ys and Javanese.** It is also a cuiioas ftct, of whieh 
I have been assured by Mr. BIyth, that wild specimens of the OaUua 
bankim, brought from the countri^ east oS the Baj of Bengal, are far 
more easily tamed tlmn tliost^ of India; nor is this an unpfiralleled fact, for, 
as Humboldt long ago remarked, the same sijecios sometimes evinces a more 
tameable disposition in one country than in another. If we suppose that 
the G, bofikiva was first tamed hi Malaya and afterwaids imported faito 
India, we can nnderaland an obserration made to me by Mr. Blyth, that 
the domestic fowls of India do not resemble the wild Q, hankioa more 
closely than do thoee of Europe. 

From the extremely dose lesemblance in coloiir, general 
structure, and especially in voice, between ChiUuB hankiva and 
the Game fowl ; from their fertility, as far as this has been ascer^ 
tained, when crossed ; from the possibility of the wild species 
being tamed, and from its varying in the wild state, we may 
confidently look at it as the parent of the most typical of all the 

Mr. Blyfb, in * Annals and Mag. " la Uunnali. u8 I hear f rom Mr. 

of Nut HIat.,* 2nd wr., vol. I (1848), Btyth. the wild and tame poulhy oon- 

p. ' sst-iiitly niiHd t<»<rether, and ifTCgoIiir 

" (.'nivviiird, ' iVx*. Diet, ol' ludiuu Lruu»iti<>iiul torms luay be auen. 

Islands.' 18d4>, p. 112. ** Idem. p. 113. 



Digui.iuu uy Google 



CiiAi'. VII. THEIR PAKEiNTAGE. 287 

domestic breeds, namely, the Game-fowL It k a significant liict, 
that almost all the natumlists in India, namely SirW. Elliot, 

Mr. S. N. Ward, iMr. Layard, Mr. J. C. Jerdon, aud Mr. Blyth,* 
who are familiar with G. bankiva^ believe that it is tlie parent of 
most or all our (loun stic breeds. But even if it be admitted that 
G. bnnkiva is (Ik parent of tlie (lame breed, yet it may be urired 
that other wild species have been the parents of the other 
domestic breeds; and that these sjucies still exist, though 
unknown, in some country, or have Ixxome extinct. The ex- 
tinction, however, of several species of fowls, is an improbable 
hypothesis, seeing that the four known species have not become 
extinct iu the most anciently and thickly people<l regions of 
the East. There 18^ in fact, only one kind of domesticated bird* 
iiamely, the Chinese goose or Anser cjffffuiidea, of which the 
wild parent-form is said to be still unknown, or extinct For 
tlie discoYery of new, or the rediscorery <d old species of 
Qiallus, we must not look, as fanciers often look, to the whole 
world* The larger gallinaceous birds, as Mr. Blyth has re- 
marked* generally haye a restricted range : we see this well 
illustrated in India, where the genus Gallus inhabits the base 
of the Himalaya, and is succeeded higher up by Gallophasis, 
and still higher up by Phasianus. Australia, with its islands, 
is out of the question as the home for unknown species of 
the genus. It is, also, as improbable that (Callus should inhabit 
South America'"" as that a humming-bird should be found in 
the Old World. From the character of the other galliaaceous 



* Hr. Jerdon, in the * IfidiM Joan, 
of lit. and Soil net .' xxii. p. 2, 

8pfnkin'» n{ (i. Ixinkira. siay-, ** uu- 
quebtiouubly the urigin of m(y»t of the 
Tftrietifti of onr oommoo fowW Vat 
Mr. BIytli, gee his exctUent Brticle in 
•Cianlenor'H (.,'hnui ISal, p. (519; and 
in 'Annab and Mug. of Nat. Uiat./ 
vol. zz.. 1847, p. 386. 

X •Gttfdener'a OhioDicIe* 1861, p. 
619. 

^ Ihuvo oonnulted an eminent autho- 
rity, Mr. Sclater, on this wbjeet. and 
he thinks that I hvre not expretwud taf- 

Ht lf too f^tniiiL'Iy. I am nwafe- that oiu- 
uucii-nt aiitlior, AcoeitM, speaks of fowk 
u« liHviug iuiiubiti'd S. America at 



ttie period of its disoovery ; and more 

leotnUy, about l"!*.'), Olivirr do Serras 
BiMjaki* of wild fu\vl> ill t!u' forests of 
Guiana ; thetici wctu probably ft;ral birdjs. 
Dr. Daniell tells me, lie believea that 
fowls have bot-onie wild on the west 
cotl^t of Eqnalnri.il Afric i : they niay, 
however, not bu trw fuwld, but galli> 
naoeons birds belonging to the geniu 
rhsKidus. The old voyager Barhut iiaja 
that poultry art' not natural to (iuiufa. 
Capt. W. Allen (• Narrativo of Niger 
Expeditioa,' 1818, ro\. n. p. 42) de- 
scrilx'rt wild fowls oti Ilha do8 Rollaa, 
an irslaiid near St. 'riiotn i-'s on the 
irest const of Africa ; tliu natives* iu- 
formcd him that they had CHCSped fram 
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birds of AfHca, it is not probable that Gallos is an Afiican 
genns. We need not look to the western parts of Asia, for 
Messrs. Blyth and Orawfurd» who hare attended to this sub- 
ject, doubt whether Gallus ever existed in a wild state even 
as fiir west as Persia. Although the earh'est Greek writers 
speak of the fowl as a Porsian bird, this jirobably merely indi- 
cates its line of ini{ioitatioii. For the discoveiy of inikiiown 
spmes we must look to India, to tlie Indu-( 'hinese countries, 
and to the northern parts of the Malny Archipclag^o. Tlie 
southern portion of Cliiua is the most likely country ; but a.s 
Mr. Blyth informs me, skins have been exported from China 
dnriiifi: a h)n^ ])criod. and living birds are lur;rely kept thore in 
aviaries, so that any native species of Gallus wouhl probably 
have become known. Mr. Birch, of the British Museum, has 
translated for me passa<^es from a Chinese K ucyclopBodia publisht -d 
in 1601>, but compiled from more ancient documents, in which 
it is said that fowls are creatures of the West, and were intro- 
duced into the East (t.e. China) in a dynasty 1400 B.C. A\'hat- 
ever may be thought of so ancient a date, we see that the Indo- 
Chinese and Indian regions were formerly considered by the 
Chinese as the source of the tlomestio fowL From these several 
considerations we must look to the present metropolis of the 
genusi namely, to the south-eastern parts of Asta» for the dis- 
covery of species which were ibrmerly domesticated, but are now 
unknown in the wild state ; and the most experienced omitho* 
legists do not consider it probable that such species will be 
discovered. 

In considerinjj: whether tlie domestic breeds are ikseended 
from one species, i»aiii«'ly, (r. dankivUf or from several, we must 



a TOflflel wfBCki il then' nuniy yoiirs a^^o ; 
Ihoy wjTc rxtnruc'ly wild, un<l liiul 
**a, cry unite tUJTerent tu tliut of the 
ckmiestie fowl,** and their appeamnce 
was sfinewliat chitn^^ttl. HtiictJ it in 
not a littl*^ ilouldt'iil, iii»twi(hsf!iTHliiig 
tliu btateiueat of iLe uutivc», whether 
these hints really wen fowls. That 
the fowl 1ms luruiuc ftnil on several 
i^liiml.s is crrt iiti. Mr Fry. a very 
ctptible juilgo, iiifurmtd Mr. Luyaril, in 
a lettif, that the fowls which have ran 
wild on Ascensioii **hiii1 nrarly all got 



l>a( k to tlifir primiHvf coluurs, red aud 
Mack ciH'kf*, ami .stimky-grey linis " 
lint uufortuuately wo ilu not know the 
colour of the poultry which were 
tumo«l out. Fowls have become feral 
nil tbo Nic'obur Islands (Blyth in the 
'Indian Field,' 1858, p. 02), and in 
the Ladrones (Aiummii's Voyage). Those 
found in the Pellew Islands (Cniwfurd) 
niY' In liovfd to K' feral; and lastly, it 
iH abserted thut tliey have boi-onie feral 
in New Zealand, hut whether this is 
corvDot I know not 
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not quite overlook, though we must not exfiggerate, the imporlr 
ftnce of the test of fertility. Most of our domestio breeds have 
been so often crossed, and their mongrels so largely kept^ that 
it is almost certain, if any degree of infertility had existed 
between them, it wonld have been detected. On the other 
hand, the four known species of Gallus when crossed with each 
other, or when crossed, with the exception of Q, hankiva, with the 
domestic fowl, produce infertile hybrids. 

Finally, we have not such good evidence with fowls as with 
pigeons, of ull the breeds having descended from a single primi- 
tive stock. In l)otli cases the argimu nt of r< rtility must gu for 
sometliitig; in both we have tlie improbability of mau liuving 
succeeded in ancifiit times in thoroughly domesticating several 
sup[)Osed species, — most of these supp(>s('<l species being ex- 
tremely al (normal as compared with tlieir natural allies, — 
all being now eitlier unknown or extinct, though the pan-nt- 
form of scarcely any other domesti(;ated bird has been lost. 
But in searching for the supposed parent-stocks of the various 
breeds of the pigeon, we were enabled to confine our search 
to species having peculiar habits of life; whilst with fowls there 
is nothing in their habits in any mark(}d manner distinct from 
those of other gallinaceous birds. In the case of pigeons, I have 
shown that purely-bred birds of every race and the crossed 
offspring of distinct races frequently resemble, or revert to, the 
wild rock-pigeon in general colour and in each characteristic 
mark. With fowls we have facts of a similar nature, but less 
strongly pronounced, which we will now discuss. 

Mevernon and Anak^goiu Variatim. — Furely-bred Game, Malay, 
Cochin, Dorking, Bantam, and, as I hear fiom Mr. Tegetmeier, 

8ilk fowls, may frequently or occasionally be met with, which 
are almost identical in plumage with the wild G batikira. This 
is a fact well deserving attention, when we reflect that these 
bret-ds rank amongst the most distinct. Fowls thus coloured 
are called by amateurs black-breasted rviU. Handairglis pro- 
perly have a very dilferent plumage; nevertlieless. as Mr. 
Tegetmeier informs me, "the great diMiculty in breetling cocks 
of the golden-spangletl variety is their tendency to liave black 
breasts and red backs." The males of white Bantams and 
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white CochinB» as they come to maturity, often assume a yel- 
lowish or saffron tinge ; and the longer neck hackles of black 
bantam cocks," when two or three years old, not nnoommonly 
become roddy ; these latter bantams occasionally ** even moult 
brassy winged, or actually red shouldered." So that in these 
several cases we see a plain tendency to reyersion to the hues 
of G, hankiva, eyen during the lifetime of the individual bird. 
With Spanish, Polish, pencilled Hamburgh, silver-spaygled 
HamVmrpfh fowls, and with some other less common breeds, I 
have nt'vcr heard of a black-breasted red bird liaving apj)eared. 

From my ('Xperience witli pigeons, 1 made tlu' following 
crosses. I first killfd all my own poultry, no others living near 
my house, and then jirocured, by Mr. T('i:etmei«'r's assistaiico, 
a first-rate black Spanish onck, and hens of the following pure 
breeds, — white Game, white Cnchiii, sil vr-spaiigled Polish, 
silver-spangled Hambni^h, siiver-jx lu illed Hamburgh, and 
white Silk. In none of these breeds is there a trace of red, nor 
when kept pure have I ever heard of the appearance of a red 
feather ; though such an occurrence would perhaps not be very 
improbable with white Games and white Cochins. Of the many 
chickens reared from the above six crosses the majority were 
black, both in the down and in the first plumage ; some were 
white, and a very few were mottled black and white. In one 
lot of eleven mixed eggs from the white Game and white 
Cochin by the black Spanish cock, seven of the chickens were 
white, and only four black: I mention this fiict to show that 
whiteness of plumage is strongly inherited, and that the belief 
in the pre{>otent |K)wer in the male to transmit his colour is 
not always correct The chickens were hatched in the spring, 
and in tho latter part of August several of the young cocks 
began to exhibit a change, which with some of them increased 
during the following yeara. Thus a young male bird from the 
silver-spangled Polish hen was in its lirst plumage coal-black, 
and combined in its comb, crest, wattle, and beard, the characters 
of both parents; but when two years old tho secondary wiiig- 
feathers became largely and symmetrically marked with white* 
and, wherever in G. hankiva the hackles are red, they were 
in this bird greenish-black along the shaft, narrowly bordered 

» Mr. Hewitt, in * The Pbnltiy Book,' by W. B. Tegelmeier, 1866, p. 248. 
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with biowiush-black, and this again broadly bordered with 
Tery pale yellowisb-browii ; so tiiat in general appeaza&ce the 
plumage had become pale-coloured instead of UiadE. In this 
case, with advancing age there ma a great change, but no 
reTersion to the red colour of G. bankiva. 

A cock with. a re<j^ulur rose comb derived either from the 
spangled or pencilled silver Hamburgh was likewise at first 
quite black ; but in less than a year the neck-hackles, as in the 
last case, became whitish, whilst th(jse on the loins assumed a 
decided reddish-yellow tint ; and here we see the first symptom 
of reversion; this likewise occurred witli some other young 
cocks, which need not here be described. It has also been 
recorded""^ by a breeder, that he crossed two silver-pencilled 
Hamburgh hens with a Spanish cock, and reared a nnmber of 
chickens, all of which were black, the cocks liaving golden and 
the hens brownish hackles; so that in this instance likewise 
there was a clear tendency to reversion. 

Two young cocks from my white Gkune hen were at first snow 
white; of these, one snbseqaently assumed pale orangeKSoloured 
hackles, chiefly on the loins, and the other an abnndanoe of fine 
orange-xed hadkles on the neck, loins, and upgat wing-coverts. 
Here again we have a more decided, thongh partial, reTersion to 
the colours of O-, bankiva. This second cock was in &ct coloured 
like an inferior ''pile Ghone cock ;" — ^now Has sub-breed can be 
produced, as I am informed by Hr. Tegetmeier, by crossing a 
black-breasted red Game cock with a white Game hen, and 
the " pile " sub-breed thus produced can afterwards be truly pro- 
pagated. So that we have the curious fact of the glossy-black 
Spaui^li cock and the black-breasted red Game cock when 
crossed with white Game-hens producing ofispring of nearly the 
same colours. 

T reared several birds from tlie white Silk-hen by the Spanish 
cock : all were coal-blaclc, aud all plainly showed their parentage 
in having blackish combs and bones ; none inherited tlie so-called 
silky feathers, and the non-inheritance of this character has 
been observed by others. The hens never varied in their 
plumage. As the young cocks grew old, one of them assumed 
yeUowish-white hackles, and thus resembled in a considerable 

» « Joonuil of Hortienltiue,' Jan. Utb, 1882, p. 825. 
TOL. I. B 
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degtee the ctoa from the Hambnigh hen; the other became a 
goi^geons bud, so much so that an acquaintance had it preserved 
and stuffed simply from its beanty. When stalking about it 
closely resembled the ivild QaUrn hankiva, but with the red 
feathers rather darker. On dose comparison one considerable dif- 
ference presented itself namely, that the pnmary and secondary 
wing-feathers were edged with greenish-black, instead of bein^ 
edged, as in (r. hankiva^ with fulvous and red tints. The 
space, also, across the back, which bears dark-green feathers, 
was broader, and the comb was blacldsh. In all other respects, 
even in trifling details of plumage, there was the closest accord- 
ance. Altogether it was a marvellous sight to compare this bird 
first with G. hankiva, and then with its father, the glossy green- 
black Spanish cock, and with its diminutive mother, the white 
Silk hen. This case of reversion is the more txtniordinary as 
the Spanish breed has long been known to breed true, and no 
instance is on record of its throwing a single red featlier. The 
Silk hen likewise breeds true, and is believed to bo ancient, 
for Aldrovaudi, before 1600, alludes probably to this breed, and 
describes it as covered with wooL It is so peculiar in many 
characters that some writers have considered it as specifically 
distinct; yet» as we now see, when crossed with the l^anish 
fowl, it yields ofispring closely resembling the wild (7. hankivct, 

Mr. Tegetmeier has been so kind as to repeat, at my request^ 
the cross between a Spanish oock and Silk hen, and he obtained 
similar results; for he thus raised, besides a black hen, sereni 
cocksy all of which were dark-bodied with more or less orange- 
red hackles. In the ensuing year he paired the black hen with 
one of her brothers, and raised three young cocks, all coloured 
like their father, and a black hen mottled with white. 

The hens from the six above-tlescribed crosses showed iiardly 
any tendency to revert to the iii(jttIed-bro\ra plumage of the 
female (r. hankiva : one hen, however, from the white Cochin, 
which was at first coal-black, became slightly brown or sooty. 
Several hens, which were for a long time snow-white, acquired 
as they grew old a few black feathers. A hen from the white 
Game, which was for a long time entirely black glossed with, 
green, when two years old had some of the primaiy wing-feathers- 
greyish-white, and a multitude of feathers over her body nar> 
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rowly aiid symmetrically tipped or laced witli white. I had 
expected that some of the chickens wliilst covered -with down 
•would have assumed the lonptudinal stripes so general witli 
gallinaceous bu-ds ; hut this did not occur in a single instance. 
Two or three alone were leddish-browu about their heads. I 
was unfortunate in losing nearly all the white chickens from 
the first orofises; so that black prevailed with the grandchildren; 
bat they were much diversified in colour, some being sooty, 
others mottled, and one blackish chicken had its feathers oddly 
tipped and barred with brown. 

I will here add a few nuBcellaneoas facts connected with 
xevexam, and with the law of analogous Tariation. This law 
implies, as stated m a preyioos chapter, that the yaiieties of 
one species frequently mock distinct bat allied species; and 
this fact is explained, according to the views widch I main- 
tain, on the principle of allied species having descended from 
one- primitive form. The white Silk fowl with black skin 
and bones degenerates, as has been observed by Mr. Ilewitt and 
3Ir. II. Oi-ton, in our climate ; that is, it reverts to the ordinary 
colour of the common fowl in its skin and bones, due care 
having been taken to prevent any cross. In Gennany*' a 
distinct breed with black bones, and with black, not silky 
phiniage, has like^vise been observed to degenerate. 

3Ir. Tegetmeier informs me that, when distinct breeds are 
crossed, fowls are frequently produced with their feathers 
marked or pencilled by narrow transverse lines of a darker 
ooloor. This may be in part explained by direct reversion to 
the parent-form, the Bankiva hen ; for this bird has all its 
npper plumage finely mottled with dark and rufous brown, with 
the mottling partially and obscurely arranged in transrerse 
lines. But the tendency to pencilling is probably much 
strengthened by the law of analogous yariation, for the hens of 
some other species of Gallas are more plainly pencilled, and 
the hens of many gallinaceoas birds belonging to other genera, 
as the partridge, have pencilled feathers. Mr. Tegetmeier has 

* *I)ie Hiihiier and PfiraenziicliV W. B. Tegetmeier, 18G6, p. 222. I am 
Ulm, 1827, 8. 17. For Mr. Hewitt's indebted to Mr. Ozton for a letter on 

Btatomcnt with rcd|^>< * t to the whito the SUM BUbjject. 
SUk fowl, tec the 'iVultry Buok,' by 
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also remarkctl to me, that, althoujrh with domestic pigeons we 
have so great a diversity of colouring, we never see cither pen- 
cilled or spangled feathers; and this fact is intelligible on the law 
of analogous Tariation, as neither the wild rock-pigeon nor any 
closely-allied specieslias sach feathers. The frequent appearance of 
pencilling in crossed birds probably accounts fur the existence 
of ''cuckoo" sub-breeds in the Game, Polish^ Dorkmg, Cochin, 
Andaludan, and Bantam breeds. The plumage of these bifds 
is slaty-blue or grey, with each feather transversely baned with 
darker lines, so as to resemble in some degree the plnmage 
of the cuckoo. It is a dngolar &ct^ considering that the 
male of no species of €kdluB is in the least batted, that 
the cudcoo-like plumage has often been transferred to the 
male, more especially in the cuckoo Dorking ; and the fad is all 
the more singular, as in gold and silver pencilled Hambnrghs, 
in wliich pencilling is characteristic of the breed, the male is 
liardly at all pencilled, this kind of plumt^je being confined to 
the female. 

Anotlier case of analogous variation is the occurrence of 
spangled sub-breeds of Hamburgh, I'olish, Malay, and Bantam 
fowls. Hpangled feathers have a dark mark, properly crescent- 
shaped, oji their tips ; whilst pencilled feathers have several 
transverse bars. The spangling cannot be due to reversion to 
G,bankiva; nor does it often follow, as I hear from I^Ir. Teget- 
meier, from crossing distinct breeds ; but it is a case of analogous 
variation, for many gallinaceous birds have spangled feath rs, — 
for instance, the common pheasant. Hence spangled breeds 
are often called '' pheasant "-fowls. Another ciise of analogous 
Tariation in several domestic breeds is inexplicable ; it is^ that 
the chickens, whilst covered with down, of the black Spanish, 
black Game, black Polish, and black Bantam, all have white 
throats and breasts, and oflen have some white on their wiugs.'^ 
The editor of the 'Poultry Chronicle''' remarks that all the 
breeds which ptoperly have red ear-lappets occasionally produce 
birds with white ear-lappets. This remark more especially 
applies to the Game breed, which of all comes nearest to the 

Dizm^*Oriia]iMn<al«ndDoiiietUe p. 260. 

Touhi v.* PI-. 253, :^24, 335. For ganio « 'POTltiy Cbionideb' yoL il. pw 71. 
fuwltf, cee iV-rgusou oa ' Fnzo Poultry,' 
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G, hankha; and we haye aeen that with this species liying in 
a state of nature, the ear-lappets vary in colour, being red in 
the Malayan oonntrie% and generally, but not iuTariably, white 
in India. 

In concluding tliis part of my subject I may repeat tliat 
there exists one widely-ranging, varying, and conmion species 
of Gallns, namely G, bankiva, which can be tanicd^ {)roduces 
fertile offspring when crossed with common fowls, and closely 
resembles in its whole structure, plumage, and voice the (iame 
breed ; lience it may be safely ranked as the parent of this, the 
most typical domesticated breed. We have seen that there is 
much difficulty in believing that other, now unknown, species 
haye been the parents of the other domestic breeds. We 
know that all the breeds are most closely allied, as shown by 
their similarity in most points of structure and in habits, and 
by the analogous manner in which they vary. We have also 
seen that seyeral of the most distinct breeds occasionally or 
habitually closely resemble in plumage (?• hmkiva, and that 
the crossed oflEspring of other breeds, which are not thus 
coloured, show a stronger or weaker tendency to teyert to this 
same plumage. Some of the breeds, which appear the most 
distinct and the least likely to have proceeded from G, hankiva, 
such as Polish fowls, with their protuberant and little ossified 
skulls, and Cochins, with their imperfect tail and small wiiiirs, 
bear in these characters the plain marks of their artilu 
origin. We know well that of late years methodical st tiou 
has greatly improved and fixed many cliaracters ; and we have 
every reason to believe that unconscious selection, carried on for 
many generations, will have steadily augmented each imw pecu- 
liarity and thus have ^nven rise to new breeds. As soon as two 
or three breeds lui<l once been formed, crossing would come 
into play in changing their character and in increasing their 
number. Brahma Pootras, according to an account lately pul« 
lished in America, ofifer a good instance of a breed, lately 
formed by a cross, which can be truly propagated. The well- 
known Sebright Bantams offer another and similar instance. 
Hence it may be concluded that not only the Grame-breed 
but that all our breeds are probably the descendants of the 



246 



FOWLS, 



CSJLP. VII, 



Malayan or Indian yaiietjr of ^. hankiva. If so, this species 
bas varied ^eatly since it was first domesticated ; bat there bas 
been ample time, as we shall now show. 

Bistort/ of the FcwL — Bntimeyer fonnd no remains of the 
fowl in the ancient Swiss lakenlwellings. It is not men- 
tioned [in the* Old Testament ; nor is it figured on the ancient 
Egyptian monuments.^ It is not referred to by Homer or Hesiod 
(alxiut 900 B.C.) ; but is mentioned by Tlieognis and Aristo- 
phanes between 400 and 500 B.r. It is figured on some of the 
Babylonian cylinders, (;i which ^Ir. Layard sent me an impres- 
sion, l>etween the sixth and seventh centuries B.r. ; and on the 
Harpy Tomb in T-.ycia, about GOO B.C. : so that we may feel pretty 
confident that the fowl reached Euro]ie somewhere near the 
sixth centur}' n.r. It bad travelled still farther westward l)y the 
timeof Uie Christian era, for it was found in Britain by Julias 
Ca}sar. In India it most have been domesticated when the 
Institutes of Maxai were written, that is, according to Sir ^^^ 
Jones, 1200 B.C., but» according to the later authority of Mr. H. 
Wilson, only 800 B.C., for the domestic fowl is forbidd^ whilst 
iho wild is permitted to be eaten. I( as before remarked, we 
may trust the old Chinese Encjolopiedia, the fowl must have 
been domesticated several centuries earlier, as it is said to have 
been introduced from the West into China 1400 B.a 

Sufficient materials do not exist for tracing the history of the 
separate breeds. About the commencement of the Chris^an era. 



» Dr. FIckoring; in his 'Rbom of Hu,' 

1850, p. 374. says tluit the lua*! imd nedc 
of n fowl is CTrried in a TribuU^-pm- 
ccsdioD to ThouUuouhiii III. (1445 B.C.) ; 
but Ifr. Birch of tho British Mnaeam 
doubts wli' tlx r the fij;urc mn 'ic i.t.'ii- 
tifie*! as the liciui of a fowl. Sttuif 
cautioQ is nec«j^ry witli rcferonco to 
the ahoence of figuiM of the fowl 
on the andent Egyptkn monuments, 
on account of tin' strong and wiii< ly 
preTalcut prejudice agninat this bird. 
I am informed \tf tihe Beir. B. Erbardt 
that on the oaut eoa«t of Africa, from 
4" to G' soutli of the r quutor, moat of 
the pagan tribes at tliu present day 
bold the farnX in aveiaion. The nalma 
of the Pellev Idands would not eat 



iho fiml, nor will the fodiane in 

atnno ports of 8. Ani(rioa. For tho 
ancient hiatorj' of the fowl, scf- also 
Volz, 'Bcitrago zur tulturgeschichte/ 
1852, «. 77: And Isid. Geoflfroy 81 
Ililuirt', 'Hist. Nat. Gen.,' torn. iii. p. 

Mr. Crnwfiinl hns fjiven an admir- 
ublc history of tho fowl in his paper 
' On the Belation of DomeBtieated Ani- 
mala to Civilisation,' read before the 
iSiif A.SSOC. at Oxford in 1860, and 
biuco printed separately. 1 (]Uoto from 
Um on tfie Greek poet Theognis, and 
on the I larjjy Tomb described by Sir 0. 
Fcllowfs. r qnotr from n letter of Mr. 
Blyth's with respect to tiio Institutes of 
Hana. 
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■Columella mentiuus a fivc-ti h d lirrhtinp: breed, and some provincial 
breeds ; but we know nothing more about tLcm. He also alludes 
to dwarf fowls'; but these cannot have been the same witli our 
Bantams, which, as Mr. Crawford has shown, were imported 
from Japan into Bantam in Java. A dwarf fowl, probably the 
true Bantam, is referred to in an old Japanese Encyclopeedia, 
.as I am informed by Mr. Birch. In the Chinese Encyclopaedia 
published in 1596» but compiled from various sources, some of 
high antiquity, seven breeds are mentioned, including what we 
jdionld now c»U jumpers or creepers^ and likewise fowls with 
black feathers, bones^ and flesh. In 1600 Aldiorandi describes 
seren or eight breeds of fowls^ and this is the most andent 
record from which the age of our European breeds can be 
inferred. The ChUug l\treieu$ certainly seems to be a pencilled 
Hamburgh ; but Mr. Brent, a most capable judge, thinks that 
Aldrovand] " evidently figured what he happened to see, and 
not the best of the breed." Mr. Brent, indeed, considers all 
Aldro\ andi'ri fowls as of iiuj)urc breed ; but it is a far more 
]»rnljuble view that all our breeds since his time have been 
niueli improved and modified ; for, as he went to the expense 
of so many figures, he probably would have secured character- 
istic S2>eeimens. The Silk fowl, however, probably then existed 
in its present state, us did almost certainly the fowl witli frizzled 
or reversed feathers. Mr. Dixon ^ considers Aldrovandi's Paduan 
fowl as "a variety of the Polish," whereas Mr. Brent believes 
it to have been more nearly allied to the IMalay. The ana- 
tomical peculiarities of the skull of the Polish breed were 
noticed by P. Borelli in 1656. I may add thtrt in 1737 one 
Polish sub-breed, viz. the golden spangled, was known ; but 
judging from Albin's description, Uie comb was then larger, 
the crest of feathers much smaller, the breast more coaiddy 
spotted, and the stomach and thighs much blacker: a 
golden-spangled Polish fowl in this condition would now be of 
no yalue. 

IHfferences m ExfemqH and Internal Structure between the 

** ' Omamentiil aud Domcfitic i'uul- liamburghsi, tee Albiu'a ' Natural Uiit- 
Ivy/m7,p.l85:ibrpa88ag«etmiul«ted ioty of Biida,* 8 vol*., with platM 
ihom OolnmeUa, «ee p. 312. For Golden 1731-38. 
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Breedi: Indhidual VaruMily. — -Fowls have been exposed to 
diversified conditions of life, and as we have just seen there 
has bt)en ample tiuie for much variability and for the slow 
action of unconscious selection. As there are good grounds for 
believing that all the breeds are descended from Galium lankiva^ 
it will be worth while to describe in some detail the chief points 
of difference. Beginning with the eggs and chickens, I will 
pass on to the sceondarj' sexual characters, and then to the 
differences in external structure and in tlie skeleton. I enter oa 
the following details cbieiiy to show how variable almo^ every 
cliaracter has become under domesticatioiL 

^^99^' — ^Ir. Dixon remarks " that " to every hen Ivelongs an individual 
peculiarity in the torm, colour, and size of her egg, which never changes 
dming lier lilb>tiniei bo long ajs she ranains in healUi, and which k as ireU 
known to thoeo who an in the habit of taking hor pfodnoe, as the hand- 
writing of their nearest aAsqaaintance." I believe that tl^ IB geoemlly 
tnio. and that, if no great numhc r of hens be kept, t]io eggs of cnch cfin 
almost always l>e recognised. The eggs of ditierently sizcxl breeds natu- 
rally differ much iu size; but, apparently, not always in strict relation to 
tiie aixB of the hen: tfaoa the Halay Is a larger taiid than the Spanish, bat 
gmsraXiif she piodooes not sooh large eggs; white Bantams aie said ta 
lay smaller eggs than other Bantams wjiito CochinSy on the ofln r l;and, 
as I hear from Mr. Tcgctmeicr, o'>rtainly lay larger eggs than bnff Cocliins. 
The eggs, however, of the different breeds vary considerably in character; 
for instance, Mr. Ballance states'" that his Malay "pullets of last year 
laid eggs equal in size to those of any duck, and other Malay hens, two or 
thiee yean old, laid eggs very litUe larger than a good-dzed Bantam's 
egg. Some were as wliite as a Spanish hen's ^g, and others varied 
from a light cream-colour to a deep rich buff, or even to a brown." Tho 
shape also varies, the two ends being much more equally rounded iii 
Cochins than ii^ Games or Polish. Spanish fowls lay smoother eggs 
than Cochins, of which the eggs are gcucrally granulated. The shell 
in this latfc^ breed, and more especially in Malays, is apt to be 
thicker than in Games or Spanidi; bnt the IfinorcaSf a saVbreed of 
Spa^iish, are said to lay harder eggs than true Spanish." The colour 
difEeis oonsiderahly,— the Cochins laying boff^coloued eggs; the Malaya 



" 'Omamental and Domestie Pool- 
try.' p. 152. 

3* Fcrgnson on ' Rare Prize Poultry,* 
p. 2d7. This writer, I am iuformcd, 
CMmot gnendlybe tnuted. He gives, 
however, 4gnni and much information 
on eggs. iSae 84 and 235 oa the 



eggs of the Oame fhwL 

«r See • Poultry Book,' by Mr. Tcget- 
meier, fSGD, jip. 81 und 78. 

» • Tlic Cottage Giirdencr,' Oct. 1855, 
p. 18. On flie thinness of tiie flggs of 
Gamc-rowls, tee Mowbiay on PonUzy^ 
7th edit^ p. 13. 
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ft paler Tuiable buff; and Games a attll paler boft It would appear 
that darlrar-ooloiind egge. duuncteiise tbs braeds whioh have l^ely 
come from the East, or are still closely allied to tiioae aow living 

there. The colour of the yolk, according to FergiLwn, ns well as of the 
Bhtill, iliffers sli^'htly in tlie sii]>breccls of the Game, and stands in Fome 
decree of correlation with the colour of the phunage. I am also informed 
hy Mr. Brent that dark partridge^louiod Ckxdiin hena lay darker ooloiired 
OgBB than the other Ooohin sab-breeds. The flavoor and nehness of 
the egg certainly differ in clifT«}rent breeds. The productiveness of the 
several l)reL-(ls h \cry diflfi rcnt. Spaoisht Polish, and Hamburgh hens, 
have lost the incubating instinct. 

Chickens. — As the young of almost all gallinaceous birds, even of the 
Uaok onzasstnr and black grouse, whilst covered with down, are longi- 
tndinaUy striped on ttie back,— of vhich charsoter, when adnlt, neither sex 
retains a trace, — it might have Ix-cn cxpoctetl that tli<> cliickeiis of aU OUT 
domestic fowls would have boon similarly strip • 1/' Tliis could, however, 
hardly liavo been cxi^ccted, when the adult i)lum.'\go in both sexes has 
undergone so great a change as to be wholly whito or black. In white 
Ibwls of various breeds the chickens are uniformly yellowish white, passing 
in the Uaek-boned Silk fowl into bright canary-yellow. This is also> 
generally the case with tibe ohicfccflisof white Cochins, ])ut I hoar from 
Mr. Zurhost that they are sometimes of a bulT or oak colour, and that 
all those of this latter coluur, which were watched, turned out mules. Tho 
chickens of buff Cochins are of a golden-yellow, easily distinguishable from 
the paler tint of tho whito Cochins, and aro often lougitudioally streaked 
with dark shades: the ehickens of silveiHunnamon Cochins are almost 
always of a buff colour. The chickens of the white Game and white 
Dorking breeds, when held in particular lights, sometimes exhibit (on tho 
authority of .Mr. Brent) faint traces of longitudinal strijK'S. Fowls which 
aro entirely black, namely Spanish, black Game, black roli.sh,^iud black 
Bantams, display a new character, for their chickens liavo their breasts 
and throats more or less white, with sometimes a little white elsewheroL 
Spanish chickens also, ooessionaUy (Bient), havo, where the dn^vn was 
white, their first true feathers tipped for a time with whito. Tho pri- 
mordially ptrijxd character is retained by the chickens of most of the 
Game sub-breeds (lirent, Dixon); by Dorkings; by the partridge and 
grouflOK2oloured sub-breeds of Cochins (Brent), but not, as we have 
seen, by all the other sab^reeds ; by the pheasant-Malay (Dizon), bat 
apparently not (at which I am mnoh surprised) by other Malays. The 
following breeds and sub-breeds are barely, or not at all, longitudinally 
striped; viz. gold and silver ]>< ncilliMl Ilamburghs, which can hardly 1>o 
distinguished from each other (i!reut) in the down, botli having a few 



" My iaforuiation, which is very fur hm Mr. Tcgutjaeitr. I will in each 
flmn perfect, on ohiekens in the down, eaae mark my attthmity by the name- 
is derived chiefly from Mr. Dixon's within bm<;kLt>(. For the chickctia 
• Ornamental und Domestic Poultry.* of whir.' Silk-fowla, see TegetmeUir's- 
Mr. B. F. Brcut has albo commuui- ' Tuuiuy Bjok,' ItiGti, p. 221. 
cated to me many fiieta by letter, as. 
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•dai-k spoU on the bead and rump, with occasionally a longitudinal 
«tripu (Dixon) on the htisk of the neck. I ham aem ooly one 
fthiftfcim of the sflverfpani^ed Hamburgh, and this was obscurely striped 
jklong the back. Gold-spangled Polish cliickens (Tcgetmcier) aro of a 
waim ruRRct brown ; and silver-s]>anglcd Polish chickens are gi-cy, some- 
times (Dixon) with dashes of oclu-u on the head, wings, aiitl Itreast. 
Cuckoo and blue-dun fowls (Dixon) arc grey in the down. The chickens 
of Sebright Bantams (Dizon) aie imifonnly dark hKimn, whilst fhose of 
the faiowii4»ea8ted led Qaine Bantam aze blaok, witii some white on the 
throat and breast. From these fiusts we see that the chickens of the 
different breeds, and even of the same main l>reed, differ much in their 
downy plumage; and, although longitmlinal .strii^s chara( t( rise the young 
of all wild galhnuceous birdSj they disappear in several domestic breeds. 
Perhaps it may he aooepted as a general role that Hho mate the adult 
plumage difiian firom that of the adult O, lankiva, the more completely the 
chickens have lost their inoper stripee. 

With lespect to the period of life at which the characters 
proper to each breed first appear, it is obvious that such 
structures as additional toes most be formed long before birth. 
In Polish fowls, the extraordinary protuberance of the antezior 
part of the skull is well developed before the chickens come 
out of the egg ;^ but Ihe crest) which is supported on the pro- 
tnbenmce, is at first feebly developed, nor does it attain its full 
size until the second year. The Spanish cock is pre-eminent 
for his magnificent comb, and this is developed at ap unusually 
early age ; so that the young males can be distinguished from 
the females when only a few weeks old, and therefore earlier 
iliaii in other breeds ; they likewise crow very early, namely, 
when about six weeks old. In the Dutch sub-breed of the 
Spanish Ibwl the white ear-lappets are developed earlier tliaii 
in the common Spanish l)reed.*^ Cochins are characterised 
by a small tail, and in the young cooks the tail is developed 
at an unusually late period/' Game fowls are notorious for 
their pugnacity ; and tlie young cocks crow, clap their little 
wings, and obstinately fight with each other, even whilst 
under their mother's care.^ ''I have often had/' says one 

As I hear from Mr. Tegotmeier ; moier's ' Poultry Book,' 1866» pp. 105 

400 alM ' Proc. Zoolog. See.* 1856, p. 366. and 121. 

On the Into development of the ofeet, *^ Dizon, 'OrnanMntil and Domestie 

«ee • Poultry Chrf.nicle,' vol. iL p. 132. Poultry,' p. 273. 

On iliose points, «!« 'PoulbyClim- « Ferguson on Baro and Priie 

xdde; vd. iiL p. 166; and Tcget- Foultrj, p. 2G1. 
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author/^ " whole broods, scarcely feathered, stone-blind from 
fighting; the rival couples moping in corners, ami leiieuing 
their battles on obtaining the first ray of liglit." With the 
males of all gallinaceous birds the use of their weapons and 
pugnacity is to fight for the possession of the females ; so that 
the tendency in our Game chickens to fight at an extremely 
early age is not only useless, but is injurious, as they suffer 
so much from thi ir wounds. The training for battle during 
an early period may be natural to the wild GaUtia bankiva; 
bat as man during many genemtious has gone on selecting 
the moet obstinately pugnacious cocks, it is more probable that 
their pugnacity has been unnaturally increased, and unnatoially 
transferred to the young male cfaickena. In the same manner, 
it is ptobable tbat the eadzaorduuury development of the comb 
in the Spanish oock has been unintentionally tiansfeired to the 
young oooks; for fimders would not oaie whether their young 
buds had laige oombfl> bat would select for breeding the adults 
which had the finest combs, whether or not developed at an 
«arly period. The last point which need here be noticed 
is that, though the chickens of Spanish and Malay fowls are 
well covered with down, the true feathers are acquired at an 
unusually late age ; so that for a time the young birds are 
]tartially naked, and are liable to sulTer from cold. 

Secondary Sexual Characters. — The two sexes in the parent- 
form, the Gallus bankiva, difl'er much in colour. In our domestic 
breeds the difference is never greater, but is often less, and 
varies much in degree even in tlic sub-breeds of tlie same main 
breed. Thus in certain Game fowls the ditlerence is as great 
as in the parent-form, whilst in the black and white sub-breeds ' 
there is no difference in plumage. Mr. I^rent informs me that 
he has seen two strains of black-breasted red Games, in which 
the coclvs could not be distinguished, wliilst the hens in one were 
partridge-brown and in the other &wn-brown. A similar case 
has been observed in the strains of the biown-breasted red 
Game. The hen of the "duck-winged Game*' is "extremely 
beautifiil,'' and differs'much from the hens of all the other Game 
sub-breeds ; but generally, as with the blue and grey Game and 

«« Mbwbmy on Boaltiy, 7th edit. 1834. p. la 
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with Bomd sub-Tarieties of the pilo-gamc, a modentely dose 
relation may be obfierrecl between the males and females in the 

variation of their plumage.*" A similar relation is also erident 
when we compare the tscveral Yaiictic's of Cochins. In the twt> 
sexes of gold and silver-spuugled and of buff Polish fowls, there 
is much general similarity in the colouring and marks of the 
whole plumage, excepting of course in the ha^'kles. crest, and 
beard. In spangled Hamburghs, there is likewise a considerable 
degree of similarity between the two sexes. In pencilled Ham- 
burghs, on the other hand, there is much dissimilarity ; the pen- 
cilling which is characteristic of the hens being almost absent in 
the males of both the golden and silver varieties. But, as we have 
already seen, it cannot be given as a general rule that male fowls 
never have pencilled feathers, for Cackoo Dorkings are remark- 
able from having nearly similar markings in both sexes." 

It is a singular &ct that the males in certain sub-breeds have 
lost some of their seeondaty masculine charsoteia^ and, from 
their dose resemblance in plumage to the females^ are often 
called hennies. There ib much diversity of opinion whether these 
males are in any degree sterile; that they sometimes are par- 
tially sterile seems dear,* but this may have been caused by 
too close interbreeding. That they are not quite sterile, and 
that the whole case is widely different from that of old females 
assuming masculine characters, is evident from several of these 
hen-like sub-breeds having been long propagated. The males 
and females of gold and silver-laeed Sebriglit Bantams can be 
barely distinguished from each other, except by their combs, 
wattles, and spui-s, for they are coloured abke, and tlie mjiJea 
have not liaekles, nor the flowing sickle-like tail-feathera A. 
hen-tailed sub-breed of Ilamburghs was recently much esteemed. 
There is also a breed of Game-fowls, in which the males and 
females resemble each other so closely that the cocks have 
often mistaken their hen-feathered opponents in the cock-pit for 
real hens, and by the mistake have lost their lives.'^ The cocks^ 

^ 8m ihe full dcscriptiun of the try Book,' 1866, pp. 246 and IM. Vw 

varieties of the Gftnu'-I^rcod, in Toget- hen-tnilfil L' lmc-cocks, fee p. 131. 

meier* 'Poultry Book,' imi, p. 131. '•^ 'The iield," April 20Ui, 1861. Tho 

Ear Onekoo Doridugs. p. 97. ^ter aays h» has leeik halfH^doaea 
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tLougli dresBed in the feathers of the hen, 'are high-spirited 

birds, and their courage has been often proved : " an engraving 
€veu lias been |iTiblishcd of one celebrated hen- tailed victor. 
Mr. Tegetmeier** bas recorded the remarkable case of a brown- 
breasted red Game-coek which, alter assuming its perfect 
masculine plumage, became hen-feathered in the autumn of 
tlie following year ; but he did not lose voice, spurs, strength, 
nor productiveness. This bird has now retained the same cha- 
racter during five seasons, and has begot both lien-feathered 
and male-feathered offijpring, Mr. Grantley F. Berkeley relates 
the still more singular case of a celebrated strain of ''polecat 
Game-fowls," which produced in nearly every brood a single 
hen-oock. The great peculiarity in one of these birds was that 
hBf BB the seaaonB snoceeded each other, was not always a hen- 
cod^ and not always of the colour called the polecat, which is 
black. From the polecat and hen-oook feather in one season be 
moulted to a fall male-plnmaged black-breasted red, and in the 
foUowing year he returned to the former feather.'** 

I have remarked in my 'Origin of Species' that secondary 
sexual cfaaracterg are apt to diflfer much in the species of the 
same genus, and to be unusually variable in the individuals of 
the same species. So it is with the breeds of the fowl, as we 
have already seen, as far as the colour of plumage is concerned, 
and so it is with the other secondary sexual characters. Firstly, 
the comb differs much in the various breeds,^ and its form is 
eminently characteristic of each kind, with the exception of the 
Dorkings, in which the form has not been as vet determined 
on by fanciers, and fixed by selection. A single, (ieeply-serrated 
comb is the typical and most common form. It difters much 
in size, being immensely developed in S[)anisli fowls; and in a 
local breed called Ked-caps, it is sometimes " upwards of three 
inches in breadth at the front, and more than four inches in 
length, measured to the end of the peak behind." ^' In some 
breeds the comb is double, and when the two ends are cemented 

^* * Proooediogsof Zoolog. Soc.' March, for an aiwoont, with aketches, of all Um 

1861, p. 102. The engraving of the Tariatkiofl of the comb known to him, 

lion-tailcd code just alluded to was ex> utid likewise 'w itk respeet to the tail, at 

liibited at the Society. pjmntly to be given. 

• • The Field,' April 20th, ISCl. *' The ' Poultry Book,' by Tegetmeier, 

M I am mneh indebted to Mr. Brent 1866, p. 281. 
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together it forms a cup-oomb ; " in the '^rose-oomb'' it i» 
depreased, oovered with smaU projections, and ptodneed back- 
wiods; in the homed and ei^re-ooBor fowl it is produced into 

two horns ; it is triple in the pea-combed Brahmas, short and 
truncated in the Malays, and absent in the (jiielderlands. Jn 
the tasselled Game a few long feathers arise from the baek of 
the comb; in many breeds a crest of feathers replaces the 
comb. The crest, when little developed, arises from a fleshy 
mass, but. when much developed, from a hemispherical pro- 
tuberance of the skull. In the bc'^t Polish fowls it is so larjrelv 
developed, tliat i have seen birds wliich could hardly pick up 
. their food ; and a German writer asserts^ that they are in conse- 
quence liable to be struck by hawks. Monstrous structures of 
this kind wouhl thus be suppressed in a state of nature. Tlio 
wattles^ also, vary much in size^ being small in ]\ralays and 
some other breeds; they are replaced in certain Polish sub* 
fareeds by a great tuft of feathers called a beard. 

The hackles do not differ much in the Taiions breeds, but 
are short and stiff in Malays, and absent in Henniea As in 
some orders of birds the males di^lay extraordinarily-shaped 
feathers, such as naked shafts with discs at the end, the 
following case may be worth ginng. Li the wild GaUw ban- 
him and in our domestic fowls, the barbs which arise from each 
side of tlio extremities of the hackles are naked or not clothed 
with barbulcs, so that they resemble bristles ; but Mr. Brent 
sent me some sca])ular hackles from a young Birchen Duckwiug 
Game-cock, in which tlie naked barbs became densely reclothed 
with barbules towards their tips ; so that these tips, wliich were 
dark coloured with a metallic lustre, were sepanited from tli»3 
lower parts by a symmetrically-sha})cd transparent zone Ibrmed 
of the naked portions of the barbs. Hence the coloured tips 
appeared like little separate metallic discs. 

The sickle-feathers in the tail, of wliich there are three pair, 
and which are eminently characteristic of the male sex, differ 
much in the various breeds. They are 8cimitar-sliaj)ed in some 
HambuighSy instead of being long and flowing as in the typical 
breeds. They are extremely short in Cochins, and are not at 
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aU developed in Hennies. They are carried, together wifli the 
whole taO, erect in Dorkiiigs and Games ; but droop math, in 
Malays and in some Cochins. Sultans are characterised by an 
additional number of lateral sickle^feathers. The spun vary 
much, being placed higher or lower on the shank; being ex- 
tremely long and sharp in C^amcs, and blunt and short in 
Cochins. These latter birds seem aware that their spurs are 
not efficient weapons ; for though they occasionally use them, 
they more iVcqueiitly fip^ht, as I am iiilormed by ^Ir. Tep:et- 
meier, by seizing and shaking each other with their beaks. In 
some Indian Game-cocks, received by Mr. Brent from Germany, 
there are, as ho informs me, three, four, or even five spurs on 
each leg. Some Dorkings also have two spurs on each leg;^ 
and in birds of this breed the spur is often placed almost on the 
outside of the leg. Double spurs are mentioned in the ancient 
Chinese EncyclopaDcLia. Their occurrence may be considered s» 
a case of analogous variation, for some wild gaUioaceous birds, 
for instance, the Polypi ectron, have double spurs. 

Judging from the differences which generally distinguish the 
sexes in the Gallinaoes^ certain characters in our domestic 
fowls appear to have been transferred from the one sex to the 
other. In all the spedee (except in Tumix), when there is 
any conspicuous difference in plumage between the male and 
female, the mfde is always the most beautiful ; but in golden* 
spangled Hamburghs the hen is equally beautiful with the cock, 
amd incomparably more beautifiil than the hen in any natural 
species of Gallus; so that here a masculine character has been 
transferred to the female. On the other hand, in cuckoo Dorkings 
and in other cuckoo breeds the pencilling, which in Gallus is a 
female attribute, has been transferred to the male : nor, on the 
principle of analop:ous variation, is this transference surprising^ 
as the males in many gallinaceous genera are barred or pen- 
cilled. With most of these birds head ornaments of all kinds 
are more fully developed in the male than in the female ; but 
in Polish fowls the crest or top-knot, which in the male replaces 
the comb, is equally developed in both sexes. In certain sub- 

•» * Poultry Clirouicle,' vol. i. p. 595. tbo spurs iii Dorkinga, tee ' Cottage 
Hr, Brent has infbnned me oftba floine G«ideii«r/ Sept IStii, 1860, p. 880. 
fiwb With respeet to the pasitioii of 
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breeds, which, from the hen having a small crest, are called 
lark-crested, " a single upright comb sometimes almost entirely 
takes the place of the crest ia the male."^ From this latter 
case, and from some facts presently to be given with respect 
to the protuberance of the skull in Polish fowls, the crest 
in this breed ought perhaps to be viewed as a feminine cfaa- 
xacter which has been transferred to the male. In the Spanish 
breed the male, as we know, has an immense comb^ and this 
has been partially transferred to the female, for her comb is 
unusually large, though not upright In Game-fowls the bold 
and savage disposition of the male has likewise been largely 
transferred to the female ;^ and she sometimes eren possesses 
the eminently masculine character of spurs. Blany cases are 
ou record of hens being furnished ^-ith spurs ; and in Germany, 
according to Bechstein,'" the s|)in-s in the Silk-hen are sometimes 
very long. He mentions also another breed similarly charac- 
terised, in which the hens arc excellent layers, but are apt to 
disturb and break their eggs owing to their spurs. 

Mr. Layard" has given an account of a breed of fowls in 
Ceylon with black skin, bones, and wattle, but with ordinary' 
feathers, and which cannot " be more aptly described than by 
comi)ariDg them to a white fowl drawn down a siwty chinmey ; 
it is, howeTer,** adds Mr. Layard, a remarkable f&ci that a male 
bird of the pure sooty variety is almost as rare as a tortoise-shell 
tom-cat." Mr. Blyth finds that the same rule holds good with 
this breed near Calcutta. The males and females, on the other 
hand, of the black-boned European breed, with silky fbathers, 
do not differ from each other ; so that in the one breed black 
skin and bones, and the same kind of plumage, are common to 
both sezea^ whilst in the other breed these chaiacters are con- 
fined to the female sex. 

At the present day all the l»eeds of Polish fowls have the great 
bony protuberance on their skulls, which includes part of the 
brain and supports the crest, equally developed in both sexes. 

^ ' Dixon, ' Ornamental and DomeBtle rate pen. 
Poultn-,' p. 320. * Naturgcschichte Deutaohlaiids,* 

" Mr. Tcgctmeier iDfomu me that I3aud iii. (1703), s. 339, 407. 
-Oame hens have been fbond to oau- On fhe Omitboli^ of Oeylon in 

bative, that it is now generally tlte 'Annals nnd Mug. of Nat Uiatory/ 

jktacfcioe to ^hibtt each hen in a iep»- 2ud serieB, toL xii, 63. 
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Bnt formerly in Germany the skull of fhe lien alone was protu- 
berant : Blumenbach,'" who particularly attended to abnormal 
peculiarities in domestic animals, states, in 1813, that this 
was the case; and Bechstein had preyiously, in 1793, observed 
the same fact Thu latter author has carefully described the 
effects of a crest on the skull not only in fowls, bnt in ducks, 
geese, and canaries. He states that with fowls, when the crest 
is not much developed, it is supported on a fatty mass ; but 
when much developed, it is always supported on a bony pro- 
tuberance of variable size. Ho well describes the peculiarities 
of this ]irotuberance, and he attrndod to the effects of the 
moililicd shape of the brain on the intellect of these birds, and 
disputes Pallas* stat^mient that tliey are stupid. He then 
expressly states that he never observed tliis j)rotuberanco in 
male fowls. Hence there can be no doubt that this remarkable 
cbarocter in the skulls of Polish fowls was formerly in Germany 
confined to the female sex, but has now been transferred to the 
males, and has thus become common to both sexes. 

^hBUmal JHfermees^ not eonneeted with the iexes, between tAe 
breeek and between individual birde. 

The sizo of the body dill'ers greatly. Mr. Tegetmeicr has known a 
Brahma to wd^ 17 pcnuids; a fine Midaj cock 10 pounds'; wbOat a firat- 
xate Sebright Bantam weighs haidly nune than 1 poand. Daring fhe last 

20 years tlio size of some of our biveds has been largely iiicrca-sed by 
methodical select whilst tliat uf oth. r breeds has been muchdiniiiu'slied. 
Wo iiave already Keen how ^'rcatly colour varies even witliin the K;irac 
breed ; we know that tlie wild (f. baiikiva varies slightly in coloiu- ; wo 
know Hiat colour is variable in all our domestfo animals; novertbeleHs 
some eminoiit fiuMsiers have so Utile fiiifh in yariabilily, tiliat th^ lunre 
actually argued that the cbief Game Biil>brecds, which differ from each 
other in nothing but coloiu*, are dcscoii<k'<l from distmei wild species! 
Crossmg often causes strange moditicutiDns of colour. Mr. Tegetmcior 
informs me that when bull' and white Cochins are crossed, some of the 
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chickens arc nlmort invariably black. According to Mr. Brent, black 
and white Coi liins orcasionally ])rodnec eliickens of a slaty-hlue tint ; 
and tlii« same tint aiiix-ai-s, as 'Mr. Ttp tmeier tells ihc, from orossinj^ 
white Cociiina with black Si^anisli fowls, or wliite l>orkiiig8 with black 
Mnorcas.** A good obserTer** states that a fiist-nte sHver-spaugled 
Hambnrgli hen giadnally lost the most oharacteristio qualities of tiie 
breed, for the black lacing: to her feathers disappeared, and her legs 
changed from leaden-blue to wliito ; but what makes tlif> case iTTiiarkablc 
is, that this tendency ran in the blood, for liur sister chni];-'< in a similar 
but less strongly marked manner; and chickens produced from tliis latter 
hen were at fiiist almoBt pure white, "but on moulting acquired black 
coUan and some spangled feathers with almost oblitetated markings;" so 
that a new variety aroFie in this singular manner. The ^n in the different 
breeds differs mucli in colour, being white in common kinds, yellow in 
Malaysand Oochuis, and black in Silk fowls ; thus mm'king, as M. GcKlron*' 
remarks, the three principal tyixis of skin in mankind. The siime autlior 
adds, that, as different kinds of fowls living in distant and isoUitod parts of 
the world have Uack skin and Ixmes, this colour must have appeared at 
'vanons times and places. 

The shape and carriage of tlio Innly and the sha|>e of the head differ 
much. The beak varies slightly in IcrigUi jmd curvature, but incom- 
paralily less than with pigeoas. In most crested fowls the nostrils otTer a 
remarkable j)eculiurity in being raised with a crescentic outline. The 
primary wing-feathers ai^ short in Cochins ; in a male, ndiich most have 
been more than twice a.s licavy as O. Ixnikii'ti, these feathers were in both 
birds of the same length. I liavc counted, with Mr. Tegetmeier's aid, the 
primary wing- feat liers in tbirtet ii cocks and hens of various breeds; 
in four of them, namely in two Hamburghs, a Cochin, antl Game Bantam, 
there were 10, instead of the normal numl>er 9; but in counting these 
fiaalben I hare followed the paractioe of fimcient, and have not indnded tbe 
first minute primary feather, barely three-quarters of an inch in length. 
These feathers differ considerably in relative length, the fonrth, or liie fifUi, 
or the sixth, being the longest; with the tliird either equal to, or con- 
siderably .shorter than the fifth. In wild gallinaceous species Uie relative 
length and number of the main wing and tail-feathers are extremely 
cofDstaut. 

The tail diifeis mnchinerectnessandsiBefbeiiigsmall in Malays and very 
small in Cochins. In thirteen fowls of TarioQS bret>ds wliich I have exa- 
mined, five had the normal number of 14 feathers, including in tliis numl"»or 
the two middle sickle-feathers; six others (viz. a Caffro cock, Gold-spangled 
Polish cock. Cochin hen, Sultan hen. Game hen, and Malay hen) had 16 ; 



•» • Cottage Gardener,* Jan. 8nl, ISGU, 
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Mr. WilliaiUB, in a pa]>cr rrud 
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and two (an old Gochht oock and Malay hen) had 17 feathers. The rumpleas 
fowl has no tail, and in a burd which I kept alive the oil-gland had aborted ; 
bnt liiiB bird, though the os coccyj^s was extromely imperfect, .had a 
vestige of a tail with two nitlier loii;.r ft jitlicrs in the position of the outer 
cauclals. This hird raiiic from a family wlu ro, as I was told, the brood 
liad kept true ft)r twenty yours; but runiploss fowls often ijro<hioe 
cluckcns with taila.*^ An eminent physiologist" has receutly sjwken of 
fhia bleed as a diatinct specieB ; had he examined the deformed state of the 
OB oooQyz he would never linve come to tliis conclnsion; he was piobabty 
misled by tho stntoinoTit, wliich may Ik; found in some works, that taillees 
fowls are wild in Ceylon; but this statement, as I have l>een assured by 
Mr. Layard and Dr. KelUiert, who have so closely studied the birds of 
Ceylon, is utterly false. 

The tarai vary considerablj hi length, heuig lelatiTely to <he femur con- 
sideKably longer in the Spanish and Frizzled, and shorter in the Silk and 
Bantam breeds, tlian in tlie wild O. Ixmkiva; but in tho latter, as we have 
soon, the tarsi vary in longtli. Tlio tarsi are often f( aflif-rerl. The feet in 
many breeds are furnisliod with additional toes, ( ioldeu-sjianglod Polish 
fowls are said"* to have the skin between their toes much develoj^xd ; Mr. 
Tegetmeier obsenred Urn in one bird, but it was not so in one whSoh 1 
eiaminf^l. In Ckwhins the middle toe is said* to be nearly double the 
length of the lateral toes, and thercfcwe much longer than in G. hankiva or 
in other fowlK ; l)ut this was not tljo case in two which I examined. Tlie 
nail of the middle toe in tliis sjime breed is surprisingly broad and flat, but 
in a variable degree in two birds which I examined ; of this structure in 
the nail there is only a trace in G'. &ani>n>. 

TbB voice diflfors slightly, as I am infinmed by Mr. Dixon, in almost 
every breed. The Malays liavc a loud, deep, somewhat proltmged crow, 
but with considerable individual difforences. Colonel Sykes remarks that 
tho domestic Kulm cock in India lias not tlie shrill clear pipe of iho 
English bird, and " his sciile of notes apjx^ars more limitetl." Dr. J looker 
was struck with tho " prolonged howling screeeh" <rf the cocks in Sikhim.^ 
The crow of the Cochin is notoriously and ludicrously different from that 
of the common cock. The d^wsition of tho different breeds is widely 
different, varying from the savage and defiant temper of the ( Jame-cock to 
tho extremely pejiccablo temjx r of the Co<'liin. Tho latter, it has Ixicn 
asserted, " graze to a much greater extent than any otlier varieties." The 
Spanish fowls suffer more &om frost than other breeds. 

Before we pass on to the skeleton, the degree of diatinctneflB 
of the several breeds G, bankiva ought to be noticed. Some 
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writers speak of the Spanish as one of the most dii;tiuct breeds, 
and so it is in ^^onoral aspect ; but its characteristic dilTerences 
are not importjint. The Malay appears to me more distinct, from 
its tall stature, small drooping tail with more tlian fourt<>»'n 
tail-feathers, and from its small comb and wattles; nevertheless 
one Malay sub-breed is coloured almost exactly like G. hankiva. 
Some authors consider the Polish fowl as very ilistinct ; but 
this is a semi-monstrous breed, as shown by the protuberant and 
irregularly perforated skull. The Cochin, with its deeply fur- 
rowed frontal bones, peculiarly shaped occipital foramen, short 
wing-feathers, short tail containing more than fourteen feathers, 
broad nail to the middle toe, fluffy plumage, rough and dark- 
ooloured eggs, and especially from its peculiar voice, is probably 
the most distinct of all the breeda. If any one of our breeds 
has descended from some unknown species, distinct from Q-, 
hankipo, it is probably the Cochin ; but the balance of eyidence 
does not &your this Tiew. All the characteristic differences of 
the Cochin breed are more or less yariable^ and may be detected 
in a greater or lesser degree in other breeds. One sub-breed 
is coloured closely like 0» hankiva. The feathered legs, often 
famished with an addiUonal toe, the wings incapable of 
flight, the extremely quiet disposition, indicate a long course 
of domestication ; and these fowls come from China, where 
we know that ])lants and animals have been tended from a 
remote period with extraordinary care, and where conse- 
quently we might expect to find profoundly modified domestic 
races. 

Oateohgical Differences. — I have examined twenty-seven skele- 
tons and fiftv-three skulls of various ])reeds, includinir three 
of G. hankiva : nearly half of these skulls i owe to the 
kindness of Mr. Tegetmeier, and three of the skeletons to 
Mr. Eyton. 

The a/cull differs greatly in size in different breeds, being nearly twice as 
long in fho largest Ooohins, bat not nearly twice as broad, as in Bantams. 
The bones at the base, from the occipital foramen to tiie anterior end 

(including the quadrates and pterygoids), are absolutely identical in thape 

in all tile skulls. So is tlu' lower jaw. In the forehoad slight ^lifferoncos 
are often ixjrceptible Ix'twctu tlio innk-s and r niriles, evidently caused by 
tlje presence of the coiuli. lu every caiw 1 tiike tho skull of hiukivii 
as the standard of comparison. In fuur GameSj in one Malay ben, in an 
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African cook, in a Friazktl cock from ^fadras, in two Mack-bonal Silk hens, 
no diffurencca occur worth notice. In throe S/K^ufsh cocks, the form of the 
forelioivl Ixitween the orhits differs considerably; in one it is considomhly 
depmised, wtiilst in the two others it is rather prominent, with a deep 
medial farrow ; the skall of the hen is nnoolh. In three skulls of Stbrighi 
Bantam the crown is nune globniar, and slopes more abniptly to the 
occiput, than in G, hankiva. Jn a Bantam or Jumper from Buiniah fhese 
same characters are more stronply pronounced, and the supra-otriput is 
more pointed. Tn a black Bantam the skull in not so globulnr. ;nnl tho 
wcipital foramen is very largo, and lias nearly tho same Kui>-triangular 
outUne presently to ho described in Cochins ; and in tliis skull tho two 
ascending hranohes of the preroaxiUary are overlapped in a singolar 
manner the processes of the nasal bone, but, as I have seen only one 
spt^cimen, some of these differences may Ixj individual. Of Ox'luns and 
Brahmas (tlin latter a crossed race approa^-hinp: closely to Cochins) I 
have examined seven skulls ; at the ix)iut where the ascending branches 
of tho prumaxillary rest on the frontal bone the surfaco is much do- 
pressed, and fkom this depression a deep medial ftmow extends hack- 
murds to a variable distance ; the edges of tliis fissure are rather prominent, 
as is the top of tho skull l>chind and over the orbits. These characters am 
less develf)ix>(l in the liens. The ])!oryp-i>i<l<, iwul the proces^jes f)f tlie lower 
jaw, rclati\ely to the size of the head, are Itroader than in (i. hi i/n'r.i ; und 
tills is likewise the case with Dorkings when of large size. The terminal 
fork of the hyoid bone in Cochins is twice as wide as in 6f. bankiva, whereas 
the length of tho other 
hydd bones is only as 
three to two. But the 
most remarkable eha- 
racter is tho shape of 
the ocdpital foramen : 
in Q. hankiva (A) the 
breadth in a horizontal 
line eocceeds the height 
in a vertical line, and 
tho outline is nearly 
circular; whereas in Coeliins (B) tho outline is sub-triangular, and the 
vertical lino ezoseds the horizontal line in length. This same Ibrm likewise 
occurs in the Uack Bantam aViovo referred to, and an approach to it may . 
bo seen in s nine Dorkings, and in a slight degree m certain other broods. 

Of hnrJ.ii.'i^ 1 have pxamine(l three skulls, one K'longing to tho white 
sub-hroed ; tlie one eiiaraeter deserving notice is the lireadth of the frontal 
bones, which are moderately furrowed in the middle; thus in a skull which 
was leas than once and a half the length of that of O, hankiva, the breadth 
between the orbits was exactly doable. Of Hamburghi I have examined 
four skulls (male ami female) of tho pcncillod Rub-brced, and one (male) 
of the spangled sub-l>reed ; the nasal Imncs stand remarkaMy widi' ajiart, 
but in a variable degree; consequently narrow membrane-covered .s|)ace3 
are left between the tips of the two jis(-eniling liranches of the prumaxillary 
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bones, whicli are rather t/bart, and between these branches and the nasal 
bones. The surface of the frontal l>one, on which the branches of the 
premaxillary rest, is ver^- little dt iircssrd. These ixrtiliaritirs no doubt 
stand in clone relation with the brgad flattoood rose-comb cimracteiistic 
of tho Hiiniburgh breed. 
I luivo examined foui tecn skulls of Pciuk and oUter craied hned». Their 

differences are ex- 
traordinary. Firat 
for nine HkuHs of 
diflferent gub-breeds 
of English Polish 
fowls. The hemi- 
spherical protuber- 
ance of the frontal 
bones** may be aeon 
in tho n<vompaTiy- 
ing drawings, in 
which (B) the dmll 
of a white-crested 
PoUsb fowl is shown 
obUquely from a- 
lv)vp, witli the skull 

(A) ol (1. It'tnkt'r'i 
ill the same position. 
In fig. 35 loDgi- 
tndinal aections ane 
given of the skullR 
of a Polish fowl, 
and, tor comparison, 
of a Cochin of the 

same aisse. The protuberance in all Polish fowls ooenpies the same poai- 
tion, but differs madi in suse. In one of mj nine qpeetmens it wng 
eoctieniely slig^ The degree to which the protaberaooe is ossiiied Tazies 

greatly, larger or f?mftncr portions of bone }yomg replaced by membrane. 
In one sperinK n tli'-rc was only a single oix n jxire; generally, there are 
many varioubly-siiupcii open spaces, the bone forming an irregular reti- 
cnlaticHi. A medial, longitniHnal, arched ribbon of bone is generally- 
retained, but in (me specimen there was no bone whatever over the 
whole protubenuace, and the dcoll when cleaned and viewed from above 
prcp<">ntfd tho appoarnnrn of an n]>en l)asin. The clianf,'e in the whole 
internal form of the skull is 8ur[)ri.sinprly great. The brain modified 
iu a corresponding manner, as is shown in the two longitudinal sections. 




Fig; SI.--SknU« of ii«tiir«k ■Ibiv vtewed fhim tbav, « llttte obliiiae1]r« 
A. WMGaUutbvhkim, B. WUt»«i««M BoUsb Oick. 



/See Mr. Tegetrncior's account, with 
woodeotB, of the ^11 of Polish fowls, 
in ' Free. Zoolog. Soc.,' Nov. 25th, 1856. 
For other refereuces, see Isid. Geoffroy 
Saint UUairo, ' Hiat. Geo. dca Ano- 
msliefl^* torn, i p, 287. H. 0. Danste 



suspects (* Bechcrchcfl sur Ics Onditions 
de la Vie/ Ac., Lille, 1863. p. 36) that 

t!io protxibrmncp is not fornioi br the 
frontal bones, but by the oasificatioa of 
the dont mater. 
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which deserve attentive consideration. The upper and anterior cavity 
of tlio tlireo into which the skull may bo divided, is the one which is 
so greatly motlified ; it is evidently much larger than in the Cochin 
skull of the same size, and extends much further l)eyond the interorbital 
septum, but laterally is less deep. Whether this cavity is entirely filled 
by the brain, may be doubted- In the skull of the Cochin and of all 




Fig. 35.— Longitadinal sectiuiis of Skull, of natural »!«>. vlcwfd lAtcrnlly. A. PolUh Cock, 
fi. Cochin Cock, »-tcctcd for compariMn with Uic above from txing of nearly the same slxe. 

ordinary fowls a strong? internal ridge of hone separates the anterior from 
the central cavity ; but this ridge is entirely absent in the Poli.sh skull 
here figured. The shajxjof the central cavity is circular in the Poli.sh, and 
lengthened in the Cochin skull. The shape of the posterior cavity, together 
with the position, size, and number of the pores for the nerves, differ much 
in those two skulls. A pit deeply penetrating t4ie occipital l>ono of the 
Cochin is entirely al)sent in this Polish skull, whiU^t in another specimen 
it was well developt>d. In this second specimen the whole internal 
surface of the posterior cavity likewise differs to a certain extent in 
shape. I mmie sections of two other skulls, — namely, of a Polish fowl 
with the protuberance singularly little developed, and of a Sultan in which 
it was a little more developed ; and when these two skulls were placetl Ix)- 
tween the two alxive figured (fig. 35), a perfect gradation in the configura- 
tion of each part of the internal surface could Ite traced. In the Polish 
skull, with a small protulu' ranee, the ridge between the anterior and 
middle cavities was present, but low ; and in the Sultan this ridge was 
rephiced by a narrow fnrrow standing nn a broa<l raised eminence. 



• 
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It may natnniUybe asiwd wlieiiier these lemailakble modificatioiis in the 

form of the brain aSect the intellect of Polish fowls; bouk^ writers have 
Ktateil tliiit they aro extrcmoly stupid, but Bcclistein and Mr. Te^'etmeier 
have shown that this is by no means generally tho wise. Nevertheless 
Beciistein'^'' states that ho hud a i'olish hcu wliich "was crazy, and anxi- 
ously wandered alx>at all day long." A hen in my ixjssesBion was solitary 
in her habitB, and ^was often so absorbed in rererie that she oonld he 
touohed ; she "was also deficient in the most sinj^ular manner in the faeiilty 
of finding her way, so tliat, if shestr.iyr.l h hundred jTirds from her fivding- 
placc, she was i'oini)Ietely lost, and would tlien oVistinately try to prorcfd 
in a wrong direction. I have received otlier and similar accouiita ol" 
Polish fowlB appearing stupid or half-idiotic.'* 

To retnm to the dralL The posterior part, Tiewed estemally, differs 
little from that of Q. banki'm* In most fowls tiie posterior-lataral process 
of the frontal lx)no and tho process of the squamosal l)one run together 
and are ossified near their extremities: this union of tho two Ixjnes, how- 
ever, is not constant in any breed; and iu cloven out of fourteen skulls 
of crested breeds, these processes were quite distinct. Tliese processes, 
when not united, instead of being inclined anterior ly as in all oommoQ 
breeds, descend at right angles to the lower jaw; and in this case the 
longer axis of tho V>ony cavity of the ear is likewise more perpemb'cular than 
in other l)reeds. When tlie squamofMil process is free, instead of expandinj^ 
at the tip, it is reduced to an extremely fine and ix)inted style, of variable 
length. The pterygoid and quadrate bones present no diflfercnce. The 
palatine bones are a little mom enryed upwards at their posterior eod& 
The frontal bones, anteriorly to ilie protaberance, are, as in Dorkings, yerj 
broad, but in a Tarialilo d(^rec. The nasal lx)nc.s either stand ftr apart* 
as in Hamburphs, or almost touch eacli other, and iu one instance were 
ossified together. Each naml bone properly sends out iu front two long 
processes of e^^ual lengths, fonuing a fork ; but in all tho Polish skulls, 
except one, the inner process was considerably, but in a variable d^roe, 
shortened and somewhat nptnmed. In all the sknlls, except one, the two 
ascending branches of the premairillary, instead of running up between 
the processes of tho nasal bones and resting on the ethmoid l)one, aro 
much shortened and terminate in a blunt, somewhat iiptumi'd |X)int. In 
thase skulls in which tho nasal Iwncs approach quite close t(» each other . 
or are ossified together, it would be impossible for the ascending branches 
of the pramaTillary to Ireaeh the etiunoid and finrntai; bones; hence we 
see that eyen the relative connection of the bones has been changed. 
Apparently in consequence of the branches of thepremaxillary and of the 
inner procc5?8e8 of tho nasal bones being somewhat uptunied, the external 
orifices of the nostrils are upraised and assume a crescentic outline. 

I must still say a few words on some of the foreign Croste<l breeds. The 
sknll of a crested, mmpless, white Turkish fowl is Tery slightly protube- 
rant, and but littie perforated ; the ascending bianebes of the prenuudllary 

* NaturgOBcbicbte Deatsoblauds/ have received commuDications to a 
Bond Hi (1798X >• ^* siinilar ^eot from Means. Brent and 

70 The * Field,' May 11th, 1861. I Tegetmder. 
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an veil developed. In another Torldah breeds caUed Gboondooks, the skull 
is cODsidcKrably profcnhemnt and perforated; the ascending brand i ! the 
prrmaxillary are so much aborted that they project only J^th of an inch ; 
and tlx fnnrr processes of the iia.sal lx)no arc so completely aborted, that 
the surtace where they should have projected is quite smooth. Here then 
we see these two bones modified to an extreme degree. Of Sultans (another 
Turkish breed) I wammed two akuUs; in that of the female the protubrnv 
ance wa,^ much huger than in the mala In Ixith skulls the ascending 
branches of the premaxillarj' were very short, and in both the basal 
portion of the inner proceK«:ps of the nasal l>ones were ossitied toprcther. 
Tlicsc Sultan skulls differed from those of Enprlish Polish fowls in the 
frontal bones, anteriorly to the protuberance, nut l)cing broad. 

The last skull which I need describe is a nnique one, lent to me by IkDr. 
Tegetmeier: it resembles a Polish skull in most of its characters, but has 
not the great frontal protulieraiice ; it has, however, two rounded knobs of 
a dilGBrent nature, which stand more in front, abore the lachrymal bones. 




FlfE. SkoU of UvnteA Foml, U mtnnl siw» viewed (mm tbott, m IttUe oUlqoeljr. 
(lo tlw poHfMloii of Mr. TlQgRliiMter.) 

Tliose envious knoliR, into whicli the I'niin dcx's not enter, aro sejia- 
rated from each other by a deep metlial furrow; and this in perforated 
by a few mfaiute pores. The nasal bones stand rather wide apart, with 
their inner processes, and the asoendmg branches of the pramaziUary, np- 
tume<l and shortened. The two knobs no donbt sappoited the two great 
lioni-likf; projections of the comb. 

Fn»ni tluj fort'i^oinq fjicts wo wr in how nstonisliin^ a manner yoinoof the 
bones of the skulJ vary in Crcst*xl fowls. The i>rotuljNirancc may certainly 
be called in one sense a monstrosity, as being wholly unlike anytlung 
observed in nature: bnt as in ordinary cases it is not iiqnriomi to the bird, 
and as it is strictly inherite<l, it can hardly in another sense l>e called a 
monstrosity. A scries may be formt^i commencing with the black-boned 
8ilk fowl, wliich has n vorx Kraall crest with the pkull 1>rncnth penetrated 
only by a few minnt*' oririct-s, hut with no dtlicr clianf-'c in its slrnctiire; and 
from this first stngu wu may proceed to fowLs w ith a mwiemtely largo crt^t, 
which rests, according to Boehstein, on a fleshy mass, bnt without any pro> 
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tuberanos in tt» slnill. T may that I have scon a fiimilar fleshy or 
fibrous mnsshonoatli tlu- tuft of feathers on tho bead of the Tufted duck ; and 
in tliis case tliero was no aetual protul)erance in the sknll, but it had 
iHoomo a littli; more globular. Lastly, when wu come to fowls witii a 
largely developed crest, the dcoll beoomes largely protuberant and is per- 
forated by a mnltitiide of imgnlar open spaoee. Thecloaerelaiiaii between 
the crest and tlio size of the bony protuberance is shown in another way ; 
for Mr. Tegetmeier inforin?^ mo that if chiekons lately hatched 1x3 selected 
with a largo l>ony protuberance, when adult they will liavo n Inrtrp crest. 
There can bo no doubt that in former times the breeder of Tolibh fowls 
attended solely to the crest, and nottofhoBkoU; nevertheless, by insMMing 
the crest, in whieih he has wondeifiilly sooeeeded, he has nnintwitfimally 
made the ekall jirotulxirant to an aatoniahing degree ; and through conel^ 
tiott of growth, ho has at tlie same time alTeetetl tiio form and relative con- 
nexion of the preiiirtxillary and nasiil hones, tlie shfi]v of flie orifire of tho 
nose, tho bn adth of the frontal bones, tho shui>o ol the post-lateral pro- 
cesses of the frontal and squamoeal bones, the direction of the axis of 
the bony cavity of the ear, and lastly the internal confignraiion of the 
whole ekall together with the shape of the brain. 

Vtfidtnt. — In O. hnthivn there an"* fourteen cervical, seven dorsal with 
ribs, apparently fifteen luniKar and sacral, and six (^andal vertebne;^ Init 
the lnm>»ar and Siicral aic so much auchylosed that I am not sure of 
tlieir uuml>er, and tliis makes the comparison of tho total number of ver- 
tebne in the several breeds di£BonIt I have spoken of six eandalvertebne, 
beoanse Ihe basal one is almost completely anchylosed with the pelvis ; 
but if we consider the numlwr as seven, the caudal vertebrae agree in all 
the skeletons. The cervical vcrtebrie are, as just stated, in appearance 
fourteen; hut out of twenty-three skeletons in a tit state for exaniinatinn, 
in five ot tlicni, namely, in two Games, in two pencilled Uamburghs, and iu 
a Polidi, the fourteenth Tertebia bore ribs, which, thoo^ small, were per- 
fectly devebped with a donble articnlation. The presence of these litUe 
ribs cannot be considered as a fact of mwvh imporimco, for all the cervical 
vertebra) b< ar reprosentativcs of ribs ; ])ut their development in the four- 
teenth vert( l»ia reduces the size of tlie pas.sages in the transverse pro- 
cesses, and makes this vertebra exactly like the first dorsal vertebra. The 
addition of these little ribs does not aflect the fourteenth cervical alone, 
for pn^ieriy the ribs of the first tme doml Yertebra are destitute of pro* 
cesses; but in some of the skeletons in which the fourteenth cervical bore 
little ribs, the first ]>air of true ribs liad well-develoix'd proces.scs. Wlien 
we know tliat tho sparrow has only nine, and tho swan twenty-throo 
cervical vertebra;,'^ wc need feel no sui priso at tho numlwr of the cervical 
Tertebm in the fowl being, as it appears, variable. 

There are seven dorsal vertebiie bearing ribs; the first doraal is nover 



It npjK'urs that I have not correctly 
designated tho sevoml groups of verle- 
br», ior a greut authority, Mr. W. K. 
Fvkei (* TnOMct Zoolog. Soe.,* vol. v. 
p. 1S8)» qwdfiei 16 cervical, 4 donsl. 



15 lumbar, nnd G caudal vertebne in 
thi.s geini«. But I have used the snme 
tvnus iu all the following descriptioius. 

^ MacgilUvray/Biitiah BirA^' voL 
i.p.8S. 
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anchyloeed with the Baooeeding foiir» which ace generally anchylosed 

together. In ono Sultan fowl, however, the two first dOTSal vertcbno 
were free. In two skeletons, the fifth dorsal was free ; generally tho 
fixth is free ^as in (!. /■•mlirn), ]<n\ Noniciinn s only at its ixKsterior 
end, where in eontaet with the seventh. The seventh dorsal vertebra, in 
every caae excepting in one Spanish cook, was anchylosed with fhe Inmhar 
Tertebna So that the degree to ^diich fhese micldle dorsal vtubebm am 
anchylosed together is Tftriable. 

Seven Ls the normal nnmher nf true rih=?, but in two skeletons of the 
Sultan fowl (in which tho fourteenth cervical vertebra was not fiirnished 
Willi little ribs) there were eight pairs; tlio eighth pair seemed to be 
developed on a Tertehm conesponding with Ihe flrsfe lumber in tonibtva ; 
the sternal portion of both the seventh and eighth ribs did not reach tho 
stemiun. In four skeletons in which ribs were develojjed on tho four- 
teenth cervical vertebra, there were, when these cervical ribs aiv iiicludod, 
eitrht pairb; but in ono Game-coek, in which the fourteenth cervical was 
iurnished with rilis, there were only six jxairs of tnie dorsal ribs; tho 
sixth pair in this case did not have prooesses, and thus resembled the 
seventh pair in other skeletons; in thm game-cock, as fiir as coold be 
judged from the appearance of tho lumber vertcbno, a whole dorsal vei^ 
tebra w ith its ribs was missing. We thus see that*the riUs (whether or 
not the httlc pair attuched to tho fourteenth cervical vertebra 1x3 counted) 
vary from six to eight pair. Tho sixth pair is fre<[uently not furnished, 
with processes. The sternal portion of the seventh pair is extremely broad 
in CSoehins, and is completely ossifled. As ptevionsly stated, it is scarcely 
possible to count the Inmlxvsacral vertebra ; but they certainly do not 
correspond in shape or number in tho several skeletons. The caudal 
vertel)ne are closely similar in all the skeletons, the only diflference being, 
whether or not the basal one is anehylos<;'«l to the fH?lvis; they hardly 
vary even in length, not being shorter in Cocliius, with their short tail- 
ftathers, than in other breeds; in a Spanish cock, however, the candal vei^ 
tebne were a little elongated. In three rumpless fowb fhe candal vertebm 
were few in mmiber, and anchylosed together into a misforracd ma.ss. 

In the individual vertebnc the differences in structure are very slight. 
In tho atlas the cavity for the occipital condyle 
is either ossified into a ring, or is, as in i>anJdva, 
open on its upper margin. The upper are of c'^!^^^. ® 
the .spinal canal is a little more arched in 
Cochins, in conformity with the shape of occipital 
foramen, than in (!. hmkiva. In several ske- 
letons a difference, but not of much ini|xirrance, 
may be observed, wliich commences at the fourth 
cervical vertebra, and is greatest at about the 
sixth, seventh, or eighth vertebra; this con- fi«. 3T.-st9rth Cerrkai ver. 
sists in the hromal descending propeases lacing "'^•r;*. of natumi ^\7.i\ viowtd 
united to the l>ody of the vertebra by a sort of Jj^wJl" KCmIo^ 
buttress. This structure may 1m' (j1 served in 

Cochins, Polish, some Hamburgh.s, uud probably other breeds; but is 
absent, or barely develope<l, in Game, Dorking, Spanish, Bantam, and 
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serenl oilier breeds ezmnined me. On {he donnl sorfiMW of the 

sixtli cervical vertebra in Cochins three prominent points are iri. i. 
stron^'ly developed than in the oorresponding Tertebra of the Qame-fowl 

or ft. f»tnl-iri. 

I't /rt's. — Til is diiTers in some few jxiints in tlio several skeletons. 'I ho 
anterior marf^in of the ilium seems at first to vary much in outline, bat 
this is chiefly due to the degree to vhieh the margin in the middle part is 
ossified to the crest of the sptne ; the outline, however, does differ in being 
more truncated in Bantams, and more rounded in certain l>re«Hb^, as in 
Cocliins. The outline of tlic ischiadic foranK n difTcrs eonsidcniVily, Ix^ing 
nearly circular in liantiiuis, instead of egcc-shajKni us in the iijinkiva, and 
more regularly oval in some skeletons, as in the Simnish. The obturator 
notch is also much less elongated in some skeletons than in others. The 
end of the pubic bone presents the greatest difference ; lieinj^ hardly en- 
larged in the Bankiva ; considerably and gradually enlarged in Cochins, 
and in a lesser degree in some other breeds; and abruptly enlarged in 
Hnntams. In one Bantam this V)ono extended very little beyond the ex- 
tremity of tlic ischium. The whole pelvis in this latter bird differed 
iridely in its proportions, being fiir hvoader proportionally to ito length 
thaninBankim 

Siemttro.— This Ixine is generally so much deformed that it is scarcely 
posnUe to compare its form strictly in the several broecls. The shape of 

the trianguliir extremity of the lateral 
processus diflters considerably, being 
either almost eqnil&teral or much 
elongated. Tbe firant margin of the 
ereat is more or less perpendicular and 
varies gn^atly, as does tlio curvature of 
the ]iMst< rior end, and tlie flatness of 
tlie lower sur&CG. The outline of the 
nannbcial process also Taiies, being 
irodge.-ahaped in the Bankiva, and 
ioande<l in the Spanish bfeed. The 
fnrcula differs in being more or lt»8 
arched, and greatly, as may l>c .seen in 
the accompanying outlines, in the shape 
of the terminal plate ; but the shape of 
this part diiEared a littie in two skdetona 
of the wild Baakim The coramuh pre- 
sent no difference worth notice. The 
sr iinif'i varies in shape, Ix^ing of nearly 
unifonn breadth in Bankiva, much 
broader in tlie middle in the Polish 
fowl, and abruptly narrowed towaids 
t he apex in the two Sultan fowls. 

I carefully coiii pared each separate 
lione of the leg and wing, relatively to 
the same l)onc8 in the wild Bimkiva, in the following breeds, which 
1 thought were the most likely to differ; namely, in Cochin, Dorking 




Fig. 3<(.— Exircraity of the Fiircula, of 
natural size, viewed bterally. A. Wild 
Gallut bankim. B. SpanglM VoM'h 
Fowl. C. SfMOlab FowL 1>. Jtoridsg 
PbwL 
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Spanish, Foliah, Btumese Bantam, Frizzled Indian, and black-boned Silk 

fowls ; and it wji8 truly aorprising to st-c how absoluti ly every proceBB, 
articulrttiou, and jioro agrrccd, thougli the hours difft red pr. atly in size. 
The aprcement is far more absoluto than in other ixirts of \hv skeleton, 
iu stating tliis, I do not refer to the relative thicknctis and length of tho 
Beronl bones; for the tarsi varied coosidorably in both fheae xeapeoia. 
Bat the other limb-bonee varied little even in relative length. 

Finally, ^I have not examined a suHieient number of skele- 
tons to Siiy whether any of the foregoing ditVtTeuces, exeept in 
the skull, are characteristic of the several breeds. Apparently 
some difterences are more common in certain breeds than in 
others, — us an additional ril) to the fourteenth cervical vertebra 
in Ham burghs and Games, and the breadth of the end of tho 
pnbic bone in Cochins. Both skeletons of the Sultau fowl had 
eight dorsal rertebrre, and the end of the scapula in both was 
somewhat atteuuatetl. In the skull, the deep medial furrow in 
the frontal bones and the vertically elongated occipital foramen 
seem to be characteristic of Cochins ; as iu the great breadth of 
the frontal bones iu Dorkings ; the separation and open spaces 
between the tips of the ascending branches of the premaxiUaries 
and nasal bones, as well as the front part of the skull being but 
little depresB^y characterise Hamburghs; the globular shape 
of the posterior part of the skull seems to be characteristie of 
laced Bantams; and lastly, tlie 2*rotnberance of the skull with 
the ascending branches of the premazillaries partiallj aborted, 
together with the other differences before specified, are eminently 
characteristic of Polish and other Crested fowls. 

But tlie most strikirio; jcsult ot our examination of the skele- 
ton is the great variability of all the bones except those of the 
extremities. To a certain extent we can understand why 
the skeleton fluctuates so much in structure; fowls have been 
exposed to unnatural conditions of life, and their whole orgatii- 
Siitiou has thus been nMid<'red varialde ; but the breiNler is (piito 
indii'tVirent to, and never intentionally selects, any modifications 
in the skeleton. External characters, if not attended to by 
man, — such as the number of the tail and wing feathers and 
their relative lengths, which in wild birds are generally constant 
points,— ^fluctuate in our domestic fowls in the same manner as 
the several parts of the skeleton. An additional toe is a " point ** 
in Dorkings, and has become a fixed character, but is variable in 
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Cocbins and Silk-fowls. The colour of the plamage and the fonn 
of the oomb are in most breeds, or even snb-broeds, eminently 

fixed characters; but in Dorkings these points have not been 
attended to, an<l are variable. When any modification in tlie 
skeleton is related to some external eharact' T which muu values, 
it luiH been, unintentionally on his part, acted on by selection, 
and has beeomu more or less fixed. We see this in the wondtniul 
protubfraiice of the skull, which supports the crest of feathers iu 
Polish fowls, and whieli by correlation has aftected other parts 
of the skull. Wo see the same result in the two protnl)erances 
which support the honis- in the horned fowl, and in the flat- 
tened shape of the trout of the skull in Hamburghs consequent 
on their flattened and broad " rose-coml»s." We know not in 
the least wheUier additional ribs, or the changed outline of the 
occipital foramen, or the changed form of the scapula, or of 
the extremity of the furcula, are in any way correlated with other 
structureSy or have arisen from the changed conditions and habits 
of life to which our fowls have been subjected ; but there is no 
reason to doubt that these various modifications in the skeleton 
could be rendered, either by direct selection, or by the selection 
of correlated structores, as constant and as charactteistio of each 
breed, as are the size and shape of the body, the colour of the 
plumage, and the form of the comb. 

JSffeets €f the Dimue of Parts, 

Judging from the habits of our European gallinaceous liinls, UaUus 
hankim in itB native haunts would use its legs and wings more than do 
our domestic fiywls, which rarely fly except to their roosts. The Silk and 
the Frizzled fowls, from having imjKrfcct ^^ ing-feathcrs, camiot fly at all; 
and there is rcafion to l)t^lii yl- tlmt l)oth these brtiHls arc ancient, so that 
their progonitors during many generations caiHiot have flown. Tlie 
Cochins, also, from tlieir short wings and heavy inxiii con liardly fly up 
to a low ])ercli. Therefore in these breeds, cs|x'cially in the two first, 
a considerable diminntioii in the wing-hones ought haTS been expected, 
but this is not the case. In every specimen, after disarticulating and 
cleaning the Ixmes, I carefully compared the relative length of the two 
nmin iKnies of tlic wing to oacli other, and of the two main Iwues of 
the leg to eacii otlier, with tliose of H. htu,lciva ; and it was sur])ri8ing 
to see (except in the ca«e of the tiirsi) how exactly the bume relative 
length had been retained. This Act is curious, ttom showing hour truly 
{he proporticms of an organ may be inhedted, although not folly exer- 
cised during many generationB. I then oompazed in several breeds the 
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length of tho femur and tibia with the hmnems and ulna, and likcvdse 
these SBOie bones with fhoee d O, hankiwiti the resnlt ynA fluit the ving^ 
bones in all fbe breeds (ezoept the Burmese Jumper, which has manf 
turnlly short lep) ^ pliphtly shortened relatively to the log-bones; 

but tho flecrcast? is so slicrlit that it may l>o diu; to the Ktandard sp<.>cimen 
of <r. hiukir t having accidentally had wind's of sliglitly <rreater lougth than 
usual; 80 that the measiirementa are not worth giving. But it deserves 
notioe that the Silk and lUzded fowls, which are quite incapable of 
flight, had their wings kst rednced relatively to their legs than in almost 
any other breed I We have seen with domesticated pigeons that the hones 
of the wings are somewhat reduced in length, whilst the primary feathers 
are rather increa.sed in length, and it is just possible, though not pro- 
bable, t hat in the Silk and Frizzled fowls any tendency to decrease in tho 
length of the wing-bones from disuse may have been checked throogh the 
hiw of oompensation, by the decreased growth of the wing-feathers, and 
consequent increased supply of nutriment. Tho wing-l»ones, however, in 
both thoso l»rccds, arc fomid to be sliphtly reduced in length when judgetl 
by the standard of the length of the sternum or head, relatively to those 
same parts in G. bankiva. 

The actual weight of the main bones of the leg and wing in twetve 
breeds is given in the two first oohmma in the following tabla The 
oalcnlated weight of the wing-bones relatively to the leg-bones, in com- 
parison with the leg and wing-lwnes of 'V. Ixinktva, are given in the third 
column.— the weight of the wing-bones in 0, bankii/a being called a 
hundred.^' 
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Uliiii. 
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OzaiiM. 


Oraiiis. 






Gallus bankiva .. 


vriM male 


86 


54 


100 


1 


Cochin 


liiulo 


311 


162 


83 


2 




malo 


5.>7 


248 


70 


3 


S[»anish (IVIinorca) 


male 


3HG 


183 


75 


4 


(jold Spiugled I'oHtih 
Gnnn\ Mack-brcnatod 


mule 


30G 


145 


7.'i 


5 


nialo 


293 


143 


77 


6 




female 


231 


116 


80 


7 




male 


189 


94 


79 


8 


Indian Frizzk'<l .. 


irmti' 


2()G 


88 


G7 


9 


Burmese Jumper 


female 


53 


36 


108 


10 


Hftmbtuxh (pendlled) 


male 


137 


104 


106 


11 


II;l!I|lilir_'Il prlli'illHl) 




114 


77 


108 


12 


1 Silk (,biack-bouul) 


female 


88 


57 


1 103 



" It may bo well to explain how the aro to the wing-boneii as 80 : 54, or as 
oalonlatioii has beoa made fbr the ttdid (ii«gl«etiiig deeimals) 100 : 62;<-4n 
oohmiiL In ionftlm the leg^NMMB OodiiiwasSll: 162»or as 100: 9S;— 
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In tho ciVlit first birds, holongiuj; to distinct breodSj in this table, WO 
see a decided rc'ducti»m in the weiglif of tlie Ixinca of the wing. In the 
Indian Frizzled fowl, which cannot lly, the re<hiction is can-icd f.. the 
great^'st cxteut, namely, to tiiirty-three jjer cent, of their pro jxt jjio^^or- 
tioual weight. In the next four birds, including the Silk-hen, which is in- 
capable of flight, we see that the wings, rolatiTely to the legs, aie slightly 
ineveaaed in weight; bnt it dionld be obaenred that, if in these birds tho 
legs had become from any cause reduced in -vvt i;rht, this would g^ivc tho 
faUn n]\]H'arance of the wiuj^s liavinj; increased in relative wei<;ht. Now 
a reiiuciinn of this nature has certainly occurrtxl with the Burmese JuniiKT, 
in which the legs arc abuornittUy short, and in tho two Humburghs and 
Silk f6wi, the legs, fhongh not short, are fonned of remarkably thin and 
light bones. I make these statements, not judging by mere cycsi<:;ht, but 
after ing calcnlated tho weights of tlio Icg-bonea relatively to tlioso of 
(/. hi III: I'- 1, nc<'ording to tho only two standards of comparison which I 
could use, iiaiiu ly, the relative lengths of tho head and sternum ; for I do 
not know the weight of the body in Cr. bankivu, winch would have l»eeu 
abetter standard. According to these standards, tiie ksg-bones in these 
Ibur fowls axe in a marked manner iar lighter than in any other breed. 
It may therefore be concluded tliat in all cases in which the legs have not 
l»een through some unknown cause much retluceil in weiglit, the wing-l>ones 
have iK'conie reiluced in weight n-lativcly to the leg-lxnies, in comparisou 
with thoso of U. baukim. And tliia reduction of weight may, i appre- 
hend, sa&ly be attdfaoted to disnse. 

To mid» the fdegoing tabid quite satisfactory, it ought to haTe been 
shown that in the eight first V»irds the leg-1x)nes have not actually in- 
crcaseil in weight out of due ]»roi»<jrtion with the rest of the IkmIv; this 
I camiot show, from nrtt knowing, as already remarked, the weiplit of tho 
wild Bankiva.'* I am iiidee<i inchned to susjx;ct that tho leg-lNjiies in 
the Dorking, No. 2 in the table, are proiwrtioually too heavy; but tliis 
bird was a Tery large one, weighing 7 lb. 2 oz., tiiongh very thin. Its 
leg-bones were more than ten times as heavy as those of the Burmese 
Jnmper! I tried to a«;certain the length lx)th of the leg-lwncs and wing- 
Innies relatively to other parts of the IkmU' and skeleton ; but the whole 
organisation in these l>iii]s, wliieh have been so long domesticated, has 
become so variable, that no certain conclusions could bo reached. For 
instance, tlie legs of the above Dorking cook were nearly thzee-quarters 
of an indh too short lelatiTely to the length at the stemnm, and mcoe than 



in Dorkinf^ as 587 : 248, or as 

100 ; i t ; iiii'l -o on for tlic other hrteJa. 
Wv lliu.H t tlie wnVs nf (12, .V2, 44 for 
the relative weigl»ta of the wiiig-bouoa iu 
0.&aiifcii»,Ooehina,])orkiiiga,Ae. Aad 
now taking 100, instead of V>'2, for the 
woiRhtofthe winj^-bmes in (i.lHinhiva, 
vie get, by uuotUer rule of three, 83 ati the 
wei^t of the wing-bones in Ooehina ; 
70 in the Dorkings; and ao ou for tiie 



leaudiMier of the third oolmnn in the 

teblp. 

<* Jlr. Ulyth (iu ' Aniinla ami 3Ing. of 
Nut. Hijit.,' 2ad seriosi, vol. i., 1848, p. 
456) givfs Si lb. as tho weight of a full- 
grown male 6'. iHinhim ; but from what 
I liiwo Sit n of tlie skins un<l -xkelotuus 
uf various breeila, I cwunol txhuvu that 
my two apocimeiia of 0. batikita eould 
have weighed ao maoh. 
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three-quarters of an inch too long relutively to the length of the skull, 
in oompariBon with these aani*^ lurta in Q, lanhiva. 
In the following Table IL in the two flrat cdnnmB we aee in inches 

and (loeinials the length of the sternum, aiul the extreme clt']>th of its 
crest to wliich the pcctornl muscles are atta< liL'd. In the third coluiim wo 
have the culcnlated deptli of tlio crest, relatively to the length of the 
sternum, in comparison with these iiame parts in Q, haukioa.'^ 



Tabu TL 
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Sienium. 


Drplb of 
Cresi 

or 


Doj'tli of Crwl. 
rrljiiivi'ly t4) tlie 

1' IiU'll <if till' 

Mt-ni Hill, in 
Coinp:u i^< II « ilh 
U. banluvo. 








Luchos. 


liichos. 






Oallns tianldra 


.. nmle 


4-20 


1-40 


100 


I 




.. niiilo 


5S3 




7S 


2 






6*95 


1 J)7 


84 


8 






6*10 


1-88 


90 








5-07 


1-50 


87 


\ 






5-55 


1*55 


81 


6 






6*10 


1*80 


87 


7 


Sultan 


.. male 


4-47 


1-3G 


90 








4-23 


1-20 


84 


I 


Burmese Jumper • .. 


fenmlo 


306 


0*85 


81 


10 






5-OS 


1-40 


81 


11 






4-55 


1-2G 


81 


12 






4*40 


1*01 


06 



By looking to the third column wo see that in every case the depth of 
the crest relatively to the length of the Btcrnum, in comparison with 
O. hankioa, is diminished, generally between 10 and 20 per cent But the 

degree of reduction varies much, partly in consequence of the frequently 
deformed state of the stcnnim. In tiie Silk-fowl, which cannot fly, tlic rrcst 
is 34 jM-r cent. l«'s.s dt * ]) than what it ought to havo l)een. 'i'his reductiunof 
the crest in all the breeds probably accounts for the great variability, l)eforo 
referred to, in the curvature of the furcula, and in the shape of its sternal 
extremity. Medical men believe that the abnormal finm of the spine so 
commonly obsiTved in women of the higher ranks results from the attached 
muscles not being fully exercised. So it is with our domestic fowls, for 
they use their pectoral muscles l)ut little, and, out of twenty-five stcrnnms 
examined l)y me, three ahuie were perfi-etly symmetrical, ten were mode- 
rately crooked, and twelve were deformed to an extreme degree. 

Finally, we may conclude with respect to the various breeds 
of the fowl, that the main bones of the wing have probably 
been shortened in a yery slight degree; that they haye cer- 

" The third column la calculated on the aame principle an expkiuod iu the 
{Hoviooa foot>noto, p. 271. 

veil. I. T 



Digitized by Google 



274 FOWLS. Chap. VIL 

tamly become lighter relatiTely to the leg-bones in all the breeds 
in which these latter bones are not unnatmally short or delicate ; 
and that the crest of the stemom, to which the pectoral mnsdes 
are attached, has invariablj become less piominent* the whole 
sternum being also extremely liable to deformity. These resulta 
we may attribate to the lessened use of the wings. 

Carrdatian qf Growtk — I will here sam up the few &ctB 
which I have collected on this obscure, but important, subject 
In Cochins and Game-fowls there is some relation between 
the colour of the plumage and the darkness of the egfr-shell 
and even of the yolk. In Sultans the additional sickle-feathers 
in the tail are apparently related to the general redundancy of 
the plumage, a-i aliown by the fe atered legsi, large cre>;t, and 
beard. In two tailless fowls which I examined the oil-gland 
was aborted. A large crest of feathers, as Mr. Tegetmeier has 
remarked, seems always accompanied by a great diminution or 
almost entire absence of the comb. A large beard is similarly 
accompanied by diminished or absent wattles. These latter 
cases apparently come under the law of compensation or 
balancement of growth. A large beard beneath the lower jaw 
and a large top-knot on the skull often go together. The 
comb when of any peculiar shape, as with Horned, Spanish, 
and Hamburgh fowls, affects in a corresponding manner the 
underlying skull ; and we have seen how wonderfully this is 
the case with Crested fowls when the crest is largely deyeloped. 
With the protuberance of the frontal bones the shape of the 
internal surface of the skull and of the brain is greatly modified. 
The presence of a crest influences in some unknown way the 
deyelopment of the ascending hcanches of the premazillarj 
bone, and of the inner processes of the nasal bones; and 
likewise the shape of the external orifice of die nostrils. There 
is a plain and curious correlation between a crest of feathers 
and the imperfectly ossified condition of the skull. Not only 
does this hold good with nearly all crested fowls, but likewise 
with tuitcd (lii< ks, and as Dr. Giinther informs me with tufted 
geese in Germany. 

Lastly, the feathers composing the crest in male Polish 
fowls rt'seinbb' hackles, and ditTer greatly in shape from those 
in the crest of the female. The neck, wing-coverts, and loina 
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ill tlio male bird are properly covered witli liackles, and it 
uould ap{)ear tli;it feathers of this shape liav«' s[)n'ad by corre- 
hitioii to the head of the male. This little fart i> interesting ; 
because, tliougii both sexes of some wild gallinaceous birds 
havi' their heads similarly ornamented, yet there is often a 
difference in the size and shape of feathers forming their 
crests. Furthermore there is in some cases, as in the male Gold 
and in the male Amherst pheasants (P. pictus and Amherstiw), 
a dose relation in colour, as well as in structure, between the 
plumes on the head and on the loins. Hence it would appear 
that the same law has regulated the state of the feathers 
on the head and body, both with species living under their 
natural conditions, and with birds which have Taiied under 
domestication. 
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GHAPTEB YIII. 

DUCKS — GOOSB — FEAOOOK — TURRET — GUINEA-FOWL — 
OANABT-BIRD — GOLD-FISH — HITE-BEES — SILK-MOTHS. 

DUCKS, SEVERAL BREEDS OP — ri'/iOp.r-?? OF nnMWTICATION — OWOOt OF. FROM THE 
COMMON WILD-DCCK— DIFFERENCEfi IN THE DIFFERENT BBEKDS — OeiXOLOOlCAXi 
DIFFERENCES — EFFECTS OF USE AND DISUSE ON THE LIMB-BONES. 

GOOSES. AVOISMTLT DOOmnOATSD — LITTLE YABIATTOV OT — SXBASIOFOL BBXKDl 

PEACOCK, ORIGIN OF BLACK-8II0ULDEKCT) T1HEED. 

TURKEY, uEEEoe or — CBoesED with tbb united states sfbcqss — Emcis op 

CLIMATE ON. 

GUINEA-FOWL^ OANAET-BIBD. GOLD-FSH. HIVB-BEEa 

STLK-MOTHS, species and breeds of — anciently domesticated — care 
TUEiB seij:ction — differences in the different races— in the ego, cateb- 

ULLAB, and cocoon states — INHERrrANCK OF CUABACTERS — DIFEBFECT WOfOS 
— yon U WnWCTO — OMUaUATBD OHABAOimg. 

I WILL, as in previous cases, fiist briefly describe the chief 
domestic breeds of the duck : — 

Bbbid 1. Chmmm IkmuUe Dude. — ^YarieB much in eoVmx and in pn>- 
portioos^and differs in inBtincts and dispodtion from fho wild-duck. There 

are several sub-breeds: — (1) The Aylesbury, of great size, wliite, with patfr- 
yellow Ixakand legs; abdominal sack lai-frely developed. (2) Tlie "Ronon, 
of great size, coloured like the wild-<luek, with ixreon or mottled lH.\ak; 
abdominal sack largely developed. (3) Tufted Duck, with a large top- 
knot of fine doTmy feathers, Kupx)ort9d on a fleshy maas, ^th the akoill 
perforated beneaUL The top-knit in a dnok which I imported from Holland 
was two and a half iuches in diameter. (4) Labrador (or Canadian, or 
Buenos Ayres, or East Indian); pliiraago entirely black ; bcnk broader, 
relatively to its length, than in tlie wild-durk; eggs slightly tiutetl with 
black. This sub-breed perhaps ought to bo ranked as a breed; it includes 
two 8ab'Taii6tie8,0De aa large aa the common domeatiQ dnok, whidi I hare 
kept alire, and the other smaller and often capable of flight* I presnme 
it i.s this latter sub-variety which has Ix-on dcscrilietl in France - as flying 
well, being rather wild, and when cooked having the flavour of the wild- 
duck; nevertliel(,'ss tlti^ sulwariety is jX)Iygamous, like other doniestieated 
ducks and unliice the wild duck. These black Labrador ducks breed true ; 



» 'PodltryOhionicle' (18W), vol. ii. « Dr. Turml. in 'BuU. Soc. dAe- 
p.91,aiid^Lp.toa dimat.' fom. TiL, IMO, p. Ml. 
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but ft cam is piven by Dr. Tnrml of tlio French snl*- variety pro<lnoinp; 
young with some \vhit(> fcatlicrs oil the head and iieck« and with an ochre- 
coloured patch on thu bruist 

Bbbio 3. Iloob-billtd Duck,— This bird presents am «ztiBordmary ap- 
pearance firom the downward carratnre of the beak. The head is often 
tuft* (1. The common colour is white, but BOme aie coloured like wild- 
ducks. It is an ancient breed, having hccn noticefl in IGTG.' It shows 
its ])rnl()iigod domestication by almost inoeesantly laying egffi, like the 
fowls which arc called everlasting layei's.* 

Bbxmd 8. Cbi^Dttdt,— >Beoiarkabl6 from its small size, and from tlie ex- 
traordinary loqnaeily of tbe female. Beak shori These birds are either 
white, or coloured like the wiliUluck. 

Breed 4. Pfininin P/?c/..— This is the mast remarkable of all the breeds, 
and seems to have originat«'d in tin* ^lalayan archiin lafro. It walks 
with its body extremely erei't, and witii its tliiu neck stretched strai.^lit 
upwards. Beak rather short. Tail upturned, including only 18 feathers. 
Femur and meta-tarsi elongated. 

Almost all naturalists admit that the several breeds are 
descended from the commun wild duck {Ana^ hoschas) ; most 
fanciers, on the other haud, take as usual a very ditlerent view.* 
Unless we deny that domestication, prolonged durinj^ centuries, 
can alVect even such unimportfint eharacters as rolour, size, 
and in a slight degree proporti(»nnl dimensions and mental 
disposition, there is no reason whatever to doubt tliat the 
domestic duck is descended from the common wild species, for 
the one difTers from tbe other in no important character. We 
have some liistoiieal evidence with respect to the period and 
progress of the domestication of the duck. It was unknown* 
to the ancient Egyptians, to the Jews of the Old Testamentt 
and to the Greeks of the Homeric period. About eighteen 
centuries ago Columella^ and Yano qieak of the necessity 
of keeping ducks In netted enclosures like other wild fowl, 
so tiiat at this period there was danger of their flying away. 

» Willughby's ' Oruithology,' by Mr. B. P. Brent, in ' Toultry Ciironiclev' 

Bay, p. 881. Tfau breed ia aba flgmed voL iii., 1855, p. 512. 

by Albin. in 17:M, in hie* Nat. Hist of • Crnwfurd on the 'Relation of Do- 

Birds,' vol. ii. p. 86. mesticaU»(l Animals to Civilisation,' read 

* F. Cuviur, iQ * Anmiles du MoiS^uni,' before the Brit. A8aoc at Oxford, 1860. 
torn. is. p. 128, saya that moultiiig and ' DonaudelalfaUe,!!!* Annalesdes 
incubation ulrnio >ti>p these ducks lay- Pcirnrrs Xat.,* torn. xvii. p. 164; and 
ing. Mr. 15. 1*. Jin ul makes a similar torn. xxi. p. 55. v. E. S. Dixon, 
remark iu the' Poultrj (Jlironidc'lboo, 'Oraamoutal Poultry," p. 118. Tame 
vol. {ii, p. 512. dnoloi weie not known in Arislotlc^B 

* Rev. E, S. Dixon, ' Ornamental time, ns remarked by Volz, in hia • Bei- 
and Domcatic Poultry ' P* l^?. tmgezurKoltiugeachichte.' 1852, t. 78. 
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Moreover, the plan recommended by Columella to those who 
might wish to increase their stock of ducks, namely, to collect 
the egfgs of the wild bird and to place them under a lien, show^ 
as Mr. DizoQ remarks, "tliat the duck had not at this time 
become a naturalised and prolific inmate of the Roman poultry- 
yard." The origin of the domestic duck from the wild species 
is recognised in nearly every language of £nrope, as Aldro- 
TBndi long ago remarked, by the same name being applied 
to both. The wild duck has a wide range from the Himalayaa 
to North America. It crosses readily with the domestic bird, 
and the crossed offspring are perfectly fertile. 

Both in North America and Europe the wild duck has been 
found easy to tame and breed. In Sweden this experiment was 
carefully tried by Tiburtius; he succeeded in rearing wild 
ducks for three generations, but, though they were treated like 
common ducks, they did not vary even in a single feather. 
The young birds suffered from being allowed to swim about in 
cold water,* as is known to be the case, though the fact is a 
strauge one, with the young of the common domestic duck. An 
accurate and well-known obsiTver in KuLdand^ has descnlM.'d in 
detail his often re{)eated and successful experiments in domesti- 
cating the wild duck. Young birds are easily reared from eggs 
hatched under a bantam ; but to succeed it is indispensable 
not to place the eggs of both the wild and tame duck under 
the same hen, for in this case the young wild ducks die ofif, 
leaving their more hardy brethren in undisturbed possession of 
their foster-mother's care. The diflTrn iiee of habit at the onset 
in the newly-hatched ducklings almost entails such a result to 
a certainty." The wild ducklings were from the first quite 
tame towards those who took care of them as long as they wore 
the same olothes» and likewise to the dogs and cats of the house. 
They would even snap with theur beaks at the dpgs» and drive 
them away from any spot which they coveted. But they were 
much alarmed at strange men and dogs. Differently from what 

" I quote this nccoTint from ' Die Waterton, in London's ' JIng. of Xnt 

Enten, Schwanen-zucht,' Ulm. 1828, b. Hiat..' vol. viii., 1835, p. 542 ; and Mr. 

148. See AuduWt < Ornithologicftl 8t. John. * Wild Sport* aad Nat Hist 

BogmphT,' vol. iii. p. 1G8. on the of the II i^rl. lands,' 1846. p. 129. 

tniiiin? nf ducks on the Mi:- issippi. ^ Mr. E. Hewitt, in ' Journal r>f Hor- 

For the came fact in England, tee Mr. ticulture.' 1862, p. 773 : and 18(>S.p. 38. 
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occurred in Sweden, I\rr. Hewitt found that his young birds 
always chan'jed and deteriorated in character -in the course 
of two or tliree generations; notwitlistanding tliat great care 
was taken to prevent any crossing with tame ducks. After 
the third generation his birds lost the elegant carriage of the 
wild species, and began to acquire the gait of the common 
duck. Ihey increased in size in each generation, and their 
legs became less fine. The wliite collar round the neck of the 
mallard became broader and less regular, and some of the longer 
primary wing-feathers became more or less white. When this 
occuned, Mr. Hewitt almost destroyed his old stock and procured 
fresh ^gs from wild nests; so that he never bred the same 
family for more than five or six generations. His birds continued 
to pair together, and never became polygamous like the oommon 
domestic duck. I have given these details, because no other 
case^ as far as I know, has been so carefolly recorded by a 
competent observer of the progress of change in wild Jnida 
reared for several generations in a domestic condition. 

From these considerations there can hardly be a doubt that 
the wild duck is tlie jmrent of the common domestic kind ; nor 
need we look to distinct species for the ]>arenta^c of tlie ;nore 
distinct breeds, namely, Penguin, Call, Hook-billed, Tulted, and 
Labrador ducks. 1 will not repeat the arguments used in the 
previous chapters on the improbability of man liaving in ancient 
times domesticated several species since become unknown or 
extinct, though ducks an; not readily exterminated in the wild 
state; — on some of the supposed parent-species having had 
abnormal characters in comparison with all the other species of 
the genus, as with hook-biUed and penguin ducks ; — on all the 
breeds, as far as is known, being fertile together';'^ — on all 
the breeds havin;^ the same general disposition, instinct, &c. 
But one fact bearing on this question may be noticed: in the 
great duck family, one species alone, namely, the male of 

I have met with spvenil statements quite fortile, though they were not hnM 

on the feitilitjrof the seTeral brecd« when inter te, so that the experiment was not 

croflsed. Kr. Tamil ainmd me fhat ItaUj tried. Some bidf-bnd Pongoins 

Gall and common ducks are perfectly and Labradors were again crossecl with 

fprtilp tntrttlicr. I crossed Hoi^k-liilled IVnf?uina, and subsequently bred by 

and common ducks, and a Penguin and me mter m, and they were eztiemely 

Labrador, and the crowed dndcB weie ftvifle. 
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A, boschaSf has its fonr middle fml-feathers curled upwardly ; 
now in every one of the above-named domestic breeds these 
curled feathers exist, and on the snpjwsition that they are 
desoended IVom distinct species, we must assume tliut man 
formerly hit upon species all of which hud this now unique 
cliaractcr. ^rorcovcr, sub-varieties of eaoh breed are coloured 
almost exaetlv lii^e thu wild duck, as 1 have seen with the 
largest and smallest breeds, namely liouens and Call-ducks, 
and, as 3Ir. Brent states," is the case with Hook-bille<l ducks. 
This gentleman, as he informs me, crossed a white Aylesbury 
drake aod a black Ijtbrador duck, and some of the ducklings 
as they grew up assumed the plumage of the wild ducL 

With req)ect to Penguins^ I have not seen many specimens, 
and none were coloured precisely like the wild duck ; but 8ir 
James Brooke sent me three skms from Lombok and Bali, in 
the llalayan archipelago ; the two females were paler and more 
rofons than the wild dnck, and the drake differed in having the 
whole under and npper surface (excepting the neck, tail<KK>TertB^ 
tail, and wings) silver-grey, finely pencilled with dark lines, 
closely like certain parts of the plumage of the -wild mallard. 
But I found this drake to be identical in every feather with a 
variety of the common breed procured from a farm3^Brd in 
Kent, and I have occasionally elsewhere seen similar specimens. 
The occunence of u duck bred under so peculiar a L-limate as 
that of the Malayan an^hipelago, where the wild species does 
not exist, with exactly the same plumage as may occasionally 
be seen in our farm-yards, is a fact worth uotice. N»'vertlM less 
the climate of the Malayan archipelago apparently does tend to 
cause the duck to Y&ry much, for Zollinger,'' sj)eakiiifr of the 
Peuiruin breed, says that in Lombok " there is an uniisual and 
very wonderful variety of ducks." One Penguin drake which I 
kept alive differed from those of which the skins were sent me 
from Lombok, in having its breast and back partially coloured 
with chesnut-brown, thus more closely resembling the Mallard. 

From these several fiEU^ts, more especially from the drakes of 
all the breeds having curled tail-feathers, and from certain 
sub-vaiieties in each breed occasionally resembling in general 

' I'otdtry Cbroniclo,' 18W, vol. iii. ** * Journal of the Indian Axolii- 
p. 512. pelftgiH* vol. T. fk. aSA. 
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plumage the wild duck, we may conclude with confidence that 
all the breeds are descended from A boscJuu* 

I will now notioe aoma of fhe peonliaritieB chaiaetaristio of the wwnl 

hnediB, The egrgs vary in colour; Bomo common ducks laying palo- 
groonish and others quite white eggs. The eggs which are first laid 
dui'iug each season by the black Labrador duck, are tinted black, as if 
Tabbed with ink. So that with ducks, as with poultry, some degree of 
conelation ensts between the oolour of the pltiknage and the egg-shell. 
A good observer assiued me that one year his Labrador dnoks laid 
almast perfectly wliito eggs, bat that the yolks were this same season 
thrty olive-green, insteiul of as usual of a golden yellow, so that the black 
tint jipiieared to have passed inwartis. Another curious case shows wliat 
singular variations sometimes occur tuid are inherited ; Mr. Huusell " 
zdateslhat he had a comnKm dude whkdi always laid eggfi with the yolk 
of a dark-'brown ooloar like melted gloe; and the yonng doeks, hatched 
from these eggs, laid the same kmd of eggs, so that the breed had to be 
destroye<l. 

The hook-billed duck has a most remarkable api^earance (see fig. of 
skull, woo<lcut No. 39); and its pecuUar beak has \>c.m inherited at least 
since the year 1G7G. This structure is evidently analogous with that 
described in the Bagadotten carrier p^jeon. Mr. Brent sajb that, when 
hook-billed ducks are oroased with common duck.s, " many yonng ones 
are protluced with the upper mandible shorter tlian the lower, which 
not unfreiiucntly causes the deatli of the bird," A tuft of feathers on 
the head is by no means a rare t)ceurrence ; namely, in the true tufted 
breed, the hook-biUed, the common farmyard duck, and in a duck 
having no other peculiarity which was sent to me from the Malayan 
airchipelago. The tnft is only so fer interesting as it affiacts flie aknll, 
which is thna rendered 8lip:]it]y more globular, and is perforated by 
numerous apertures. Call-ducks are rcmarkaMn from their extra- 
onlinary lo<iuacity : the drake only hisses like common drakes ; ne verthe- 
less, when paired witli the common duck, he transmits to his female 
ofispriug a strong quacking tendency. This loqnacity seraos at first 
a Borpiising character to haTe been aoqnired onder domestioatioii. Bat 
the voice Taries in the diffoient bieeds ; Mr. Brent** says that hook-billed 
ducks arc very loquacious, nnd tlmt Rouens utter a "dull, loud, and 
monot inrtns ery, easily distinguishable by an experienced ear." As the 
lo<lua< ity of the Call-<luek is highly serviceable, these birds being used in 
decoys, tliis quality may have been increased by selection. For instance^ 
Golonel Hawker aays, if yonng wild-docks cannot be got for a decoy, ** by 
way of make-shift, ' tame birds wliich are the most clamorous, oven 
if th ^i r ooJonr shonld n ot l e like that of wild ones."'' It has been 



" * The Zoolc^st,' vola. viL, viiL p. 312. With res»pcct to Boiiens, «ee 

(1M9-I8jl0), p. S8S8. ditto, vol. i.. 1 854. p. 1G7. 

<* 'Poultiy Ohl«nieje»* 1859, Wd. iii. Col. HawkLT's ' In.stnietions to 

p. 512. yovmg sportsmen,' quoted by Mr. DixoQ 

1* ' Poultry Chronicle.' vol. iu., 1855, in bia 'Ornamental Ponltiy; p. 125. 



Digitized by Google 



282 



DOMESTIC DUCKS. 



Chap. VUl. 



falsely asserted that Call-ducks hatch their egff^ in less time tliuu cumiuou 

The Fengnin dnck is the most remarkable of all the breeds; the thin 

neck and body aie cirriixl erect; the wings an* small; the tail is npfcnrned; 
and the tliipli-1:>on('S nnd mctatnrsi arc considtrubly Icntrtlicnpd in propor- 
tion with tlu' sjinu- Ixjiit s in tht- wild duck. lu five speciineiis examined by 
me there were only eighteen tail-feathers instead of twenty as in the wild 
duck; bat I have a]so found only eighteen and nineteen tail-feathen in 
two Labrador ducks. On the middle toe, m three specimens, tbue irere 
twenty-seven or tin-enty-eight scutell^), whereas in two wild dneks these 
were thirty-ono and thirty-two. The Peiipuin when crossed transmits 
with much power its peculiar form of 1)o<1y and piit to its ofTspring; this 
was manifest with some hybrids raised in the Zwlogical Gardens between 
one of these birds and the Egyptian goose'" (Anter A2yyptiacu$), and 
litewise with some mongrels which I raised between the Fengnin and 
Labrador duck. I am not much surprised that some writers hava 
maintaine*! that this breed must be descended from an tmknown and 
distinct sjx'cii-s; but from the reasons already assiL'iic*!. it seems to me 
far more probable that it is the descendant, much moditied by domestica- 
tion under an nnnatnxal oliniate, of A»a» ho$dia$. 
Otteologieal (7Aaraetert.->The sknUs of theseveral breeds diier fiom each 




Fig. Ill fliilll Tl<>wrd Uterallj, roducnl to tiK'o-tb!rd!« of the nstml itlF, 

A. WM inick. H. H.- k-bllled Duck. 



other and from the fiknll of the wild duck in very little except in the pro- 
portional length and curvature of the premaxillaries. These latter lx)nes 
in the Call-duck are short, and a line drawn from their extremities t-o the 
summit <^ the skull is nearly straight, instead of being concave as in the 

'7 'OolhigB Ctaidener/ AptO. 9th, byM. Bely»-Lonf?charop6 in the ' Bnl- 
1861. 1* t;n» (torn. xii. No. 10) Acad. Bof. de 

These hybrida huve been described liruxclles.' 
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common duck ; bo thut the skull resembles that of a small goose. In 
the hook-billed duck (fig. 39) these same bones as well as fhe lower jaw 
eorre downwaxds in a most remarkable maimer, as lepneaeiited. In the 

Labrador duck the jircinaxillaries aro rather broader than in the wild 
duck; and in two skulls of tliis bretd tlio virtienl ridjjos on car]! side of 
the supra-oecipital bone arc wry iiroiiiinent. In the l\niruin the prc- 
maxillarics aro n latively shoit*jr ihau iu the wild duck; and the inferior 
points of the paianitistoids more prominent In a Dutch tufted duck, the 
skull under the enonnons tuft was slightly more globular and was perfo- 
rated by two large apertures; in this skull the lachrymal bones were 
produced much further backwards, so as to have a different shape and to 
nonrl} touch the post. lat. processes of the frontal bones, tlms almost com-" 
pleting the bony orbit of the eye. As the quadxute and ptt rypoid bones 
are of such complex shape and stand in relation with so many other 
bones, I carefcdly compared them Jm aU the principal breeds; bat except- 
ing in size they pxeeented no difference. 

YeH^m and BSU.—'iSi one skeleton of the Labrador dnck there were 
the usual fifteen cervical vertebra^ and 
the usual nine dorsj^l vortebraB bearing 
ribs; in the other skeleton there were 
fifteen cerrical and ten dorsal tertebne 
with ribs ; nor, as Ilur as oonM be jndged,' 
was this owing merely to a rib having 
been developed on the first lumbar vfr- 
tebra; for in botli skeletons the lnniV)ar 
TertebrsD agreed perfectly in number, 
Bfaape, md size with those of the wild 
dnck. In two skeletons of the CSall- 
duck there were fifteen cervical and 
nine dorsal rcrtebne; in a third ske- 
leton small ribs were attached to the 
so-culled fifteenth cervical Yertebra, 
making ten pairs of ribs ; bat these ten 
libs do not oorraspond, or aiise from 
the same TcrtebrsB, with the ten in the 
above-mentioned Tjabrador dnek. In 
the Cali-duck, wliich had small ribs 
attached to the fifteenth cervical ver- 
tebra, the luomal spines of the thirteenth 
and fbnrteenth (cerrical) and of the seventeenth (dorsal) vertebrs corres- 
ponded with the spines on the fourteen1]i,filleenth, and eighteenth Yertebro 
of the wild duck : so that each of these vertebrae had acquired a structure 
proper to one posterior to it in position. Tn the twelfth cervical vertebra of 
this feame Cali-duck (tig. 10, B), the two branches of tlie li.'emal spine stand 
much closer together than in tbo wild duck (A),and the descending hsemal 
processes are much shortened. In the Penguin dack the neck from its thin- 
ness and ercctness falsely sppears (as ascertained by msasniement) to be 
much elongated, but the cervical and dorsal vertobi® present no dififerenoe; 
the posterior dorsal TertebrsB^ however, are more completely anchyloeed to 




Fig. 40. — Cervical \'erUibra», of n.itural 
A. Eighlh cervical Tert< br^ of 
WUd Dock, viewed an bma*! sudaoa. 
B. Bilifb eerrle*! vertebra of Cdt 
Thick, vli wi'il as ul>.vo. C. Twelfth 
cervical vertebra of WUd Duck, viewed 
btandlr. RTwetftbccTvieidTerlclM 
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the jxilvis than in the wild duck. Tlie Aylcsburj- duck has fifteen cervical 
and ten dorsal vertebra; fiirui8lic>d with ribs, but the same nimil)er of 
lii]Dbar»Baicn1»aiid caudal Tertebrn, as Cur as could be tiaoed, as in the wild 
dvutk. Thecervical vertebne inthj88amGdnck(fig.40,D)weroittiudi1»roadar 
and thicker relatively to their longtli than in the wild (C) ; so much 90, 
that T have thought it worth whilo to «nve a sketch of tlie cii^'litli cervical 
v< rt( l»ra in these two l)irds. rruui the foregoing statements we ste that 
the lifteeuth cervical vertebra occasionally Ix'comes modified into a doriwil 
▼ertebra, and when ibis occota aU fhe ac^oining fertabne aie modiilfid. 
We also see that an additional donal Tertebis beaiing a rib is oocaaioDany 
developed, the nnmber of the cenrical and lunbar vertebra apparently 
remaining tlie same as usual. 

I examiiiril the bony enlargrnicnt of the trachea in tlie males of the 
Penguin, Call, HtKjk-billed, Labrador, imd Aylesbury breeds; and in all 
it was identical in shape. 

The Pelout is lemarkably nniform ; bnt in the skeleton ot the Hodk-hilled 
dnck the anterior part is much bowed inwards; in the Aylesbury and 
some other breeds the iseliiadic foramen is lc5v<? clongat< 1. hi the sternum, 
fnrcula, coracoids, and scapula, the differences are so flight and so variable 
as not to ho worth notice, except that in two skeletons of the Penguin 
dnck the terminal portion of the scapula was nmeh attenuated. 

In the bones of the leg and wing no modification in shape oould be 
observed. But in Penguin and Hook-billed ducks, the terminal phalanges 
of the wing arc a little sliortenod. In tlie former, the femur and meta- 
tarsus (but not the tibia) are considerably leiitrtlieiied, relatively to t)i<^ 
Bame bones in the wild duck, and to tlie wing-bones in botli birds. Tins 
elongation of the leg-bones could be seen whilst the bird was alive, and is 
no doubt connected with its peculiar upright manner of walking. In a 
large Aylesbury duck, on the other hand, the til i i Avas the only bone 
of the leg which relatively to the other iMmcs was slightly lengthened. 

Oil tite f ifi cts of Ih'' li,rr> ns' f! h/hI ilrcnasaH V o/" t!if L imbs. — In all the brcKKls 
the bones of the wing (measured sejMirately after having l>ecn cleaned) rela- 
tively to those of the leg have become slightly shortened, in compari.son with 
the same bones in the wild duck, as may be seen in the fbUowing table: — 



Name of Breed. 


I>*ngth of Frinur, 
TibK and Met»> 
tanaitogpilMr. 


l>»n|ttl) or Himir-rus, 
Kadliu, luiid MeU- 


Oraa 


Uiii 


Inches. 

7- 14 

8- 64 
8-25 
7-12 
6-20 


IndiM. 

9-28 
10-43 
9-83 
8-78 
7-77 


100 : 129 
100 : 120 
100 : 119 
100 : 123 
100 : 125 




Length of Mme 
Boni"«. 


Jjrnpih of ftll Iho 
DunoM of W lnf(. 




Wild dnck (another ^podmeB) 
Conunon domestio dock .. .. 


Inch«». 

815 


Inches. 

10 07 
11-26 


100 : 147 
100 : 138 
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In the fixrogoing table see tliAt» m oompariaon witti the wild dock, 

tlio reduction in the length of the bonea of the wiii^:, relatively to those 
of the le^s, tliongh slight, is universal. The reduction is least in the 
Call-tluck, which lius the power and the habit of freiiueutly tlymp:. 

In weight there is a greater relative difft reneo between the bones of the 
leg and wing, as may be seen in the following table : — 



• 


WdchtorRBor, 
Heutanm. 


Wd^tof 
and M etiGiirpus. 






OratiM. 

54 
164 
107 
111 

75 
141 

87 


Grains. 

97 
204 
100 
118 

90-5 
169 

98 


100 : 179 
100 : 124 
100 : 149 
100 : 133 
100 ; 120 
100 : 117 
100 : 168 




WdgMoTaUtbt 

BDIICI«rtlM 

wrt ftwti 


Weiibkardltlw 
Boowuf Un 




Wild (another specimen) 
Oonunon domeeno dnok .> 


Grains. 

m 

187 


Grains. 

115 
158 


100 ; 173 
100 : 124 



In these domesticated birds, the considerably lessened weight of the 
bones of the wing (i. c. on an avcrafro, tweuty-fivo iwr cent, of their 
proper proportional weight), iis well as their slightly lessened length, 
lelatiToly to the leg-bones, might follow, not fltom any actoal decrease in 
the wing-bones, but firom the increased weight and length of flie bones of 
the legs. Tlic first of the two tables on the next page shows that the kg- 
bones relatively to the wciplit of the entire Rkcletoii have really increased in 
weight; Init ttui second talile shows that according to the same standard 
the wing-bones luivu also really decrea.se<l in weight ; so that the relative 
disproportiooi shown in the foregoing tables between the wing and leg 
bones, in oompariiKxn with those of the wild dnek, is partly dne to the 
increase in weight and length of the leg-bones, and partly to the decrease 
in weight and ]< n;;th of tlio wing-boncs. 

"With rcspri-t to the two foilowinL-- tables, I may first state that I tested 
them by takiiit; aiiotiier skeleton of u wild duck and of a common domestic 
dnok, and by comparing the weight of all the bones of the leg with all those 
of the wings, and the resolt was the same. Jn the first of these tables we 
see that the leg-bones in each case have increased in actual weight. It 
might have been expected that, witli the increased or decreased weight 
of the entire skeleton, the ]< g-lM)ne.s would have become i>r(i]>ortionally 
heavier or lighter ; but their greater weight in all the breeds relatively 
to the other bonea esa be aooonnted for only by these domestto bircU 
having nsed their logs in walking and standing mnch more than the wild, 
for tfaqr never fly, and the meieartilieial breeds raiely swim. Intheaeoond 
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HaaworBrMd. 

• 


WflKhl of ciiUrc 
Skt'l<"U>ii. 
(N.B. Oru- M.tiHAr. 
8US finil Fix't 
reiiiiiviHj fnini tjicli 
'kirl't-'ti, OA It hail 
W-ii accltifiitolijr li«t 

in two CAMS.) 


W.>Jght of 
F<nnijr, Tibia, 




Wildmallaid 

TuIUmI (Dutch) 

Call (from Mr. F<xk) .. 


Gnilns. 
8; 59 
1925 
1404 
871 
717 


Gnilns. 

54 
164 
111 

76 

57 


1000 : G4 
1000 : &5 
1000 : 79 
1000 : 86 
1000 : 79 




Wdght of Skeleton 
M above. 


W« iRht of 
Humerus 
lUdlus and 
.UU)a,«Qd illeUi' 




Wildmallaid 

Aylesbury 

Call (from Mr. Baker) .. 
OaUCframHr. FoK) .. 


Gnlni. 
839 
1925 
1404 
871 
914 
717 


Grains. 

97 
204 
148 

90 
100 

92 


1000 : 115 
1000 : 105 
1000 : 105 
1000 : 103 
1000 : 109 
1000 : 129 



table we see, with the exception of one case, a pkin reduction in the weight 
of the bones of tbe ving, and this no doubt has lesulted from their lessened 
use. The 006 exceptional oase,iiikmdy, in one of 11ieCSan*diii^ 
no exception, fbr this bird was coustantily in the habit of flying abont ; 
and 1 have seen it day after day rise from my grounds, and fly for a long 
time in circles of more than a mile in diameter. In tliis Call-duck there 
is not only no decrease, l»ut an actual increase in the weiglit of the wing- 
bones relatively to those of the wild duck ; and this probably is consequent 
on the xenuurkable lightness and thinness of all the bones of the skeletan. 

Lastly, I veis^ied the forcnla, ooraooids, and scapula of a wild duck and 
of a common domestic duck, and I found that their weight, relatiTely to 
tliat of the whole skeleton, was as one liundred in the former to eighty- 
nine in the latter ; tlus k1iow8 that these boues in the domestic duck have 
been reduced eleven per cent, of their due proportional weight. The pro- 
minence of the crest of the stemnm, xelati^ly to its length, is also much 
reduced in all the domestic breeds. These changes hare evidently been 
caused by the lessened nae of the wmgs. 

It is well known that several birds, belonging to diftereut 
• Orders, and inhabiting oceanic islands, have their wings greatly 
reduced in size and are incapable of flight. I suggested in 
my * Origin of Species ' that, as these birds are not persecuted 
by any enemies, the reduction of tlieir wings hjis probably l>een 
caused by gradual disuse. Hence, during the earlier stages of the 
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prooeas of reduction, such birds might be expected to resemble 
in the state of their organs of flight onr domesticated ducks. 
This is the case with the water-hen (OaUimiJa neihtis) of Tristan 
d*Acimha, which ^ can flutter a little, bat obvioaslj nses its legs, 
and not its winpp^, as a mode of esca|)e." Now Mr. Sclater^* 
finds in this bird that the wingrs, sternum, and coraooids, are 
all rediu't'd in length, and tlie cre.st of the steiiiuiu in depth, 
in comparison with the same bones in the J^uropean water-hen 
(G. chloropus). On the other hand, the thigh-bones and jielvia 
are increased in leiifrth. tlie former by four lines, relatively to the 
same bones in the eonimon water-hen. PTence in the skeleton of 
tliis natural species nearly th(» same changes have occurred, only 
carried a little further, as with our domestic dueks, and in this 
latter case I presume no one will dispute that they have resulted 
from the lessened use of the wings and the increased use of the 
legs. 

The Goose. 

This bird deserves some notice^ as hardly any other anciently 
domesticated bird or quadruped has varied so little. That geese 
were anciently domesticated we know from certain verses in 
Homer; and from these birds having been kept (388 B.C.) in 
the Capitol at Rome as sacred to Jnnc^ which sacredneas implies 
great antiquity."* That the goose has varied in some degree* 
we may infer firom naturalists not being unaDimons with req»ect 
to its wild parent-form ; though the diflSculty is chiefly due 
to the existence of three or lour closely allied wild European 
species.*^ A large majority of capable judges are convinced that 
our geese are descended from the wild Grey-lag goose {A, ferw) ; 
the young of which can easily be tamed,* and ate domesticated 
by tiie Laplanders. This species, when crossed with the domestic 
goose, produced in the Zoological Gardens, as 1 was assuied in 



>» *Proc. Zoolo^-.S. K-.,' l«tn, p. 2<U. 
» 'Ceylon,' bj Sir J. i:. IVnuent, 

1859, YoL L p. 4S5 : also J. Cntwfiud 
on the * BelatMm of Domeet. Animals to 
Civilisation,' rend before Brit. Assoc. 

1860. See also ' Omn mental Foultiy.' 
IqrBev. E. B. Dixon, 1848, p. 132. The 
gOOte tfgoted on tho Egyptian monil* 
BMnlB MMDBto hxw booD thoRod 900W 



of Egypt 

31 Macgillimy's' Britub Binl^' -voL 
iv. p. 593. 

a Ur. A. StrioUaad (* Aniials and 
Mag. of Nat, Hiat.,' 3rd Seriea, vol. iiL 
1859, p. 122) reared some young wild 
geese, and found them in habits und in 
aU ehaisuten ideDtiecd with the domee- 
tie gooee. 
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1849, perfectly fertile cxflbpinig.** Tarrell^ has obBerred that 
fhe lower part of the trachea of the domestic goose is sometimes 
flattened, and that a ring of white feathers sometimes sarroands 
the base of the heak. These characters seem at first good indi- 
cations of a cross at some former period with the white-fronted 
goose (A idHfrona); but the white ring is variable in this 
latter species, and we must not overlook the law of analogous 
variation ; that is, of one species aijijumiiig some oi the churucters 
of allied species. 

As the ^oose has proved so inllexible in its organization under 
long-continued domestication, the amount of variation which 
can be detected is worth giving. It has increased in size and 
in productiveness ;^ and varies from white to a dnsW colour. 
Several observers'^' have stated that the gander is more IVe- 
quently white than the goose, and that when old it almost 
invariably becomes white ; but this is not the case with the 
parent-form, tlie A, fems. Here, again, the law of analogous 
variation may have come into play, as the snow-white male of 
the Kock-Goose {Bemicla antarctica) standing on the sea-shore 
by his dnsk}' partner is a siirlit well known to all those who 
have traversed the sounds of Tierra del Fuego and the Falkland 
Islands. Some geese have top-knots; and the skull beneath, as 
before stated, is perforated. A sab-hreed has lately been formed 
with the feathers reversed at. the back of the head and neck.*' 
The beak varies a little in size, and is of a yellower tint than 
in the wild species; but its coloor and that of the 1^ are 
both slightly variable.* This latter fact deserves attention, 
because the colour of the legs and beak is highly serviceable 
in discriminating the several closely allied wild forms.* At our 



^ See aim Thmter's * Ebwts,' edited 
by Owen, vol. ii. p. 322. 

*« Yarrell'B •BtHtSOk Bbda,* voL iiL ^ 
112. He refers to the Laphnden 

domesticating the goose. 

L. Lloyd, ' Scandinarian Adven- 
tansB.' 1854. vol. «. p. 418, mju that 
the wild gnoae lays from fife to eight 
eggs, whif'li i« !i much fewer nnmber 
than that laid by our dmnestic goose. 

^ The Ber. L. Jenyns llnilo 
have made tliia observation in Km 
•BritiBh AnimaU.' See al«o YaneU, 



and Dixon in his • Ornamental Poultry ' 
(p. 139), aod 'Qardeuer's ChroQiclc,' 
1857, p. 45. 

V Mr. liiirtlett c xhibitod the head and 
neck of a bird thxiB chamctcriaed at the 
Zoological Soc , Feb. 1860. 

» W.Thompson, 'NatnrelHist ofliie. 
land.' 1851, ^.iii. p. 31. Tlu' Kov. E. S. 
Dixon gHvemesonii'infdrmutirin on the 
varying colour of the beak and Icg^ 

» Mr. A.Strie]daiid»in'Aiiiia]aaiid 
ISla^. of Nut. Hist,' 3rd leiiea, tqL liL, 
1859 p. 122. 
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Shows two breeds are exhibited ; viz. the Embdeii and Toulouse ; 
but they difler in uotliing except colour."" llecently a smaller 
and singular variety has been imjwrted from Sebastopol,'*' with 
the scapular feathers (as I hear from Mr. Tegetmeier, who sent 
me specimens) greatly elongated, curled, and even spirally 
twisted. The margins of these feathers are rendered plumose 
by the divergence of the barbs and barbules, so that they 
resemble in some degree those on the back of the black Austra- 
lian swan. These feathers aie like wise remarkable from the 
central shaft, which is excessively thin and transparent^ being 
split into fine filaments, which, after running for a space free, 
sometimes coalesce again. It is a curious fact that these fila- 
ments are legnlarly clothed on each side with fine down or 
barbolea^ precisely like those on the proper barbs of the feather. 
This stractaro of the featheis is transmitted to half-bred birds. 
In Chdhu aanneraHi the barbs and barbnles blend together, and 
form thin homy plates of the same natore with the shaft : in 
this yariety of the goose, the shaft divides into filaments which 
aoqmre barbnles, and thns resemble tme barbs. 

Althongh the domestie goose certainly differs somewhat from 
any known wild species, yet the amount of yariation which it has 
undergone, as compared with most domesticated animals, is sin- 
gularly small. This fact can be partially accounted for by selection 
not having come largely into play. Birds of all kinds which pre- 
sent many distinct races are ^ alued as pets or ornaments ; no 
one makes a pet of the goose ; the name, indeed, in more lan- 
guages than one, is a term of reproach. The goose is valued 
for its size and flavour, for the whiteness of its feathers which 
adds to their value, and for its prolificness anil tnmeness. In 
all these points the goose differs from the wild parent-form ; 
and these are the points which have been selected. Even in 
ancient times the Eoman gourmands valued the Uver of the 
white goose ; and Pierre Belon^ in 1555 speaks of two varieties^ 
one of which was larger, more feeond, and of a better oolonr 
than ihe other; and he ea^ireasly states that good managen 

■ 

3" roultry Chronicle,' Tol, i., 1854, parP. Belon, 1555,p.l5G. With respect 
p. 498 : vnl. ill. p. 210. to the livers of white geese being pre. 

3' ' The Cottage Qudener/ Septith, fcrrcd by the Romans, see IM. G€(»ffroy 
1860, p. 348. St. Uilaire, 'Hist Kat. Gm., torn. iii. 

" * L'Hist. de la Nature des Oiaeaux,' p. 58. 
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attended to the colour of their goalingfl^ ao that they mig^t 
know which to pteserre and select for hreeding. 

The Peacx)ck. 

This is another bird which has hardly varied under domesti- 
cation, except in sonK'times being white or pit-bald. Mr. Water- 
house carefully compared, as he informs me, skius of the wild 
Indian and domestic bird, and they were identical in every 
respect, except that the plumage of the latter was perhaps 
rather thicker. Whether our birds are descended from those 
introduced into lilurope in the time of Alexander, or have been 
sulisoqiicntly impoi'ted, is doubtful. Tliey do not breed voi-y 
freely with us, and are seldom kept in large numbers, — circum- 
stances which would greatly interfere with the gcadual selection 
and formation of new breeds. 

There is one strange fact with respect to the peacock, namely^ 
the occasional appearance in England of the " jftpanniMi " or 
" black-shouldered " kind. This farm has lately been named on 
the high authozit^ of Mr. Sdater as a distinet qpecies, via. Pavo 
n^fr^Mnnu, which he believes will hereafter be fiiand wfld in 
some oooatij, hut not in Indi% where it is oertainly unknown. 
These japatmed birds di£fer oonspacttonsly from the common 
peacock in the edoor of their seoondar)- wing-feathers»scapalai8^ 
wingHsoyeris» and thighs ; the females are much paler, and the 
young, as I hear from Mr. Baitieftt, likewise differ. They can 
be propagated perfectly true. Although they do not resemble 
the hybrids which have been raised between P. eristattis and 
muticiiSy nevertheless they are in some respects intermediate iu 
character between these two species; and this fact favours, 
as Mr. Sclater believesy the view that they ibrm u distinct and 
natunil species.'* 

On the other hand, Sir Jl. Heron states** that this breed sud- 
denly appeared within his memory in Lord Browniow's large 
stock of pied, whit^, and common peacocks. The same thing 
occnned in Sir J. Treyelyan's flock composed entirely of the 

^ Mr.SoIatcrontheblack-shotildcml » 'Pioe. ZoolQg. fioe^' IMh, 
peacock of IaUuuh, ' Proc Zoolog. 80c.,' 1835. 
April 2401, 18J0. 
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common kind, and in 3Ir. Thornton's ttock of common and pied 
peacocks. It is remarkable that in these two latter instances 

the bliielv-shouldcred kind increased, " to the extinction of the 
previously cxistinj^ breed." I huve also received through 3Ir. 
Scliiter a statement from Mr. Hudson (rumey that lie reared 
many years ago a pair of blaek-shouldered peacocks from the 
common kind ; and another ornithologist, Prot. A. Newton, states 
that, five or six years ago, a female bird, in .ill respects similar 
to the female of the black-shouldered kind, was produced from a 
stock of common peacocks in his possession, which during more 
than twenty years had not been crossed with birds of jiny other 
strain. Here we have five distinct cases of japanned birds sud- 
denly appearing in flocks of the common kind kept in England. 
Bettor evidence of the first appearance of a new variety could 
hardly be desired. If we reject this evidence, and belieTe that 
the japanned peacock is a distinct species, we most snppose in 
all tiiese cases that the commoii breed had at some fionner period 
been dossed with the sapposed P. n^frijmmt, but bad lost 
ey&j trace of the crmb^ yet that the l»rd8 occasioDaUy piodnced 
oflbpring which suddenly and completely reacquired through 
feverakm the characters of P. nlyripenniB. I have heard of no 
other such case in the animal or Tegetable kingdom. To per^ 
oeiTO the fall improbability of sach an occurrence, we may sup- 
pose that a breed of dogs had been crossed at some former 
period with a wolf, but had lost every tmce of the wolf-like 
character, yet that the breed gave birtli in five instances in the 
same country, within no great length of time, to a wolf perfect 
in every character; and we must further suppose that in two ol" 
the cases the newly produced wolves afterwards spontaneously 
increased to such an extent as to lead to the extinction of the 
parent-breed of dogs. So remarkable a form ns the P. nuiri- 
pennu, when first imported, would have realized a larp^o price : 
it is therefore improbable that it should have been silently in- 
troduced and its history subsequently lost. On the whole the 
evidence seems to me, as it did to Sir K. HeroD) to preponderate 
strongly in favomr of the black-shouldered breed being a varia- 
tion, induced either by the climate of England, or by some 
unknown cause, snch as reversion to a primordial and extinct 
condition of the species. On the view that the Uaek-shooldered 
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peacock is a variety, tlie case is the most remarkable ever 
rec'orded of tlic ubnipt appearance of a new ibrin, wliicli so 
closely resembles a true species thiit it has deceived one of 
the most experiouced of liviug oriiithologists. 

The Turkey. 

It seeniB fiilrly well establiahed hj Mr. Gould,* that the turkey, 
in accordance with the history of its first introduction, is descended 
from a wild Mexican species {Mdet^pris Mexieana) which had 
been already domesticated by the natives before the discorery 
of America, and which differs specifically, as it is generally 
thought, from the common wild spedes of the United States. 
Some naturalists, however, think that these two forms should 
be ranked only as well-marked gengraphical races. However 
this may be, the case deserves notice because in the United 
States wild male turkeys sometimes court the domestic 
hens, which are descended from the IMexican form, "and are 
generally received by them with great pleasure."" Several 
accounts have likewise been published of young birds, reared iu 
the United States from the eggs of the wild species, crossing 
and commmf^ling with the common breed. In Eiip:land, also, 
this same species has been kept in several parks ; from two of 
which the liev. W. D. Fox procured birds, and they croesed 
freely with the common domestic kind, and during many years 
afterwards, as he informs me, the turkeys in his neighl>ourhood 
clearly showed traces of their crossed parentage. We here 
have an instance of a domestic race being modified by a cross 
with a distinct species or wild race. F. Michaux*^ suspected ia 
1802 that the common domestic turkey was not descended from 
the United States species alon^ but likewise from a southern 
form, and he went so far as to believe that English and French 



'Proa Zoolog. Soc.,' April 8th, 
1856. p. 61. Prof. BaM beli«TM (as 

quoted in Tegefmeier's ' Poultry Book^' 
18(j€. p. 2C9) thftt our turkeys nro 
descended bom a West Indian species 
now extinct Bat beaidai fbe impro- 
bability of ft bird having kng ago beoome 
extinct in tlioiic Inrgo nnd luxuriant 
islands, it appears (as we shall presently 
see) ibai the fnAey dt^enontaiia b- 



dia, and this fact indicates that it vnw 
not aboriginally an inhabitant of the 
lowlands of the tropics. 

Audulwn's ' Onutbologicnl Bio- 
graph.,' Tol. in l^lt pp. 4-13; and 
*N«tiittt1i8t's Library,* vol. xiv., Birda, 
p. 138. 

F. Michaux, ' Travels in N. AlDD- 
rica,' 1802, Eng. tianskt., p. 217. 
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turkeys differed from having different proportions of the blood 
of the two i^arent-forms, 

English turkeys are smaller than either wild form. They 
have not varied in any great degree ; but there are some breeds 
which can be distinguisluMl — sxs Norfolks, Huffulks, Whites, and 
Copper-coloured (or Cambridge), all of which, if precluded from 
creasing with other breeds, propagate their kind truly. Of these 
kinds, the most distinct is the small, hardy, dull-black Nor- 
folk turkey, of which the chickens are black, with occasionally 
white patches about the head. The other breeds scaicely 
differ except in colour, and their chickens are generally mottled 
all over with brownish-grey.^ The tuft of hair on the breast^ 
which is proper to the male alone, occasionally appears on the 
breast of the domesticated female.'* The inferior taitcoTerts 
vary in number^ and according to a German sapetstition the 
hen lays as many eggs as the cock has feathers of this kznd.^ 
In HoUand thm was formerly, according to Tenuninck, a 
beantiM buff-yeUow breed, fbmished with an ample white top- 
knot Mr. Wihnot has described ^^a white tnikeynsock with a 
crest formed of "feathers about four inches long, with bare 
quills, and a toft of soft white down growing at the end." Many 
of the young birds whilst young inherited this kind of crest, but 
afterwards it either fell off or was pecked out by the other birds. 
This is an interesting case, as with care a new breed might 
probably have been formed ; and a topknot of this nature would 
have been to a certain] extent analogous to that borne by the 
males in several allied genera, suck as Euplocomus, Liophophorus, 
and l*avo. 

Wild turkeys, believed in every instance to have been im- 
ported from the United States, have been kept in the parks of 
liords Powis, Leicester, Hill, and Derby. The Kev. W. D. Fox 
procured birds from the two first-named park^ and he informs 
me that they certainly differed a little from each other in the 
shape of their bodies and in the barred plumage on their wings. 
These birds likewise differed from Lord Hill*s stock. Some of 
the latter kept at Oulton by Sir P. Egerton, though precluded 

• Ornamentftl Poultry,' by the Bev. Ikclistc in, * Xatiirgcach. Deutach- 

£. 8. Dixon, 1848, p. 34. lauds,' B. ui., 1703. s. 309. 

Ber. B. a Bison, id., p. 35. ' Gaxdenei'sChronide,* 1852. p. C99. 
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from crossing with coininou lurlccys, occasionally ]»i n.lu(_'ecl much 
paler-coloured birds, and one that was almost white, hut not an 
albino. Tlieso linlf-wiKl tiirkevs in tlins shfrhtlv (litrerin<; from 
each other present an anal(><j:ous case with the wild cattle kept 
in the seveml British parks. Wo must suppose that the 
differences have resulted from the prevention of free inter- 
crossing between birds ranging over a wide area» and from the 
changed conditions to which they have been exposed in 
England. Id India the climate has apparently wTOUght a still 
greater chango in the turkey, for it is described by 3Ir. Blyth* 
as being much degenerated in size, ^utterly incajml^e of rismg 
on the wing," of a black colour, and ** with the long pendalow 
appendi^pes orer the beak enonnoiiflly developed**' 

The Guinea Fowl. 

The domesticated gaitiearfiml is iiow beUered by some 
ists to be deBcended from the JPkmiidaj9<iZiErAjf^^ inhabits 
Tery hot» and, in parts, extremely arid districts in Eastern 
Africa ; consequently it has been exposed in this oonntry to 
extremely different conditicais of life. Kevertheless it has hardly 
Taried at all, except in the plumage being either paler or daite- 
colonred. It is a singular fad that this bird varies more in 
colour in the West Indies and on the Spanish Mum, imdcr a 
hot though humid climate, than in Eurojie." The guiuea-fowl 
has I tecome thoroughly feral in Jamaica and in St. Domingo,*' 
and has diniiiiished in size ; the legs are black, whereas the 
legs of the aboriginal African bird arc siiid to be grey. This 
small change is worth notice on account of the often-repeated 
statement that ail feial animals inyariabiy revert in eveiy 
character to their original type. 

^E. Blytb, in ' AnuaUf and Mag. of aiiiguliur palu-coloured varieties im- 

Nai Hiat,' 1M7, Tol. xx. p. 891. » ported from Burbftdoei and Demenm. 

*^ Ruulin mukes fhil sanxark in For St. Domingo^ t&e M. A. Geile^ 

' >U'm. de divei-s Savans, I'Acud. des in 'Proc. Soo. Z olo^^.,' 1857, p. '236. 

bcicnoGS,' torn. 1835, p. S49. Mr. Mr. Hill n.niarkd to me, in hid leUer, ou 

HOI, cf Spanish Town, in a letter to the colour of the legsof the Ibnlbiida 

me, deflcriboK five varietica ot tho inJamoioa. 
giiinea»fi)wl in Jamaica. I have teen 
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The Ganabx Bibd. 

As this bird has been recently domesticated, namely, within the 
last 350 years, its variability deserves notice. It ha.s been 
creased with nine or ten other species of Fringillidre, and some 
of tlie hybrids are almost completely fertile; but we have no 
evidence that any distinct breed has originated from such 
crosses. Notwithstanding the modern domestication of the 
canar}% many varieties have been produced; even before the 
year 1718 a list of twenty-§even varieties was published in 
Eranoe,^^ and in 1779 a long Bohedule of the desired qualities 
was printed by the London Ganaiy Society, so that methodical 
selection has been piactised during a consldeirable period. The 
greater number of the yaxieties differ only in colour and in 
the markings of their plumage. Some breeds, however, differ 
in shape, such as the hooped or bowed canaries, and the Belgian 
canaries with their much elongated bodies. Mr. Brent ^* mea- 
sured one of the ktter and found it eight inches in length, 
whilst the wild canarj is only five and a quarter inches long. 
There are topknotted canaries, and it is a singular &ct, that, if 
two topknotted birds are matched, the young, instead of having 
very fine topknots, are generally bald, or even have a wound on 
tlieir heads.^^ It ^\ould a])pear as if the topknot were due to 
some morbid condition which is increased to an injurious degree 
when two birds in this state are paired. There is a feather- 
footed breed, and another with a kind of frill running down the 
breast. One other character deserves notice from being contiued 
to one period of life and from being strictly inherited at the same 
period : namely, the wing and tail feathers in prize canaries being 
black, " but this colour is retained only until the first moult ; 
once moulted, the peculiarity ceases.*' Canaries differ much 
in disposition and character, and in some small degree in song. 
They produce ^ggs three or four times during the year. 

« Mr. B. P. Bnni; 'The Omny, « Bedufaiii, 'Nftivgneh. der 8ta- 

BritisU FindifS,' &c., pp. 21, 30. benvogel,' 1840, s. 243 , see s. 252. on 

'Cottjige Gnnloner,' Dec. lltli, tl>e inherited miv^ of Canary-Vjinls. 

1855, p. IM. An account is here given With respect to their boldness, tee aim 

of an fhe TAiieties. For many mea- W.Ki«ld*i*Tk«atbeoD8oo9>Biida.' 

Miretnents of the wild birds, fee Mr. E. W.Kidd*a*TtaatiM<m8oQe^Bildl,' 

Vernon Haioottct, id^ D«c 25th, 1855» p. 18. 
p. 223. 
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Besides mammals and birds, few animals belonging to the 
other great classes have been domesticated ; but to show that it 
is an almost uniTorsal law that animals, wlien removed from 
their natural conditions of life, vary, and that laoes can be 
formed when selection is applied, it is necessary to say a few 
words on gold-fish, bees, and silk-moths. 

Gold-fish {C^fprimu tmratus) were introdaced into Europe 
only two or three centuries ago ; but it is believed that they 
have been kept in confinement £rom an ancient period in China. 
Mr. Blyth^ suspects from the analogous variation of other 
fishes tiiat golden-coloured fish do not occur in a state of nature. 
These fishes frequently live under the most unnatural condi- 
tions, and their variability in colour, size, and in some im}x)rtant 
points of structure is very <:rcat. M. Sauvigny lias <lest'ribcd and 
given culoun d drawings of no less than eii,dity-nine varieties.** 
Many of the varieties, however, such as triph^ tail-lins, &e., 
ought to be called monstrosities; but it is difficult to draw any 
distinct line between a variation and a monstrosity. As gold- 
fish are kept for ornament or curiosity, and as "the Ciiincse are 
just tlic people to have seeiuded a chanc<' variety of any kind, 
and to have matched and paired from it, ' we may feel nearly 
confident that selection has been largely practised in the 
formation of new breeds. It is however a singular fact that 
some of the monstrosities or variations are not inherited ; for Sir 
K. Heron " kept many of these fislies, and placed all the de- 
formed fishes, namely those destitute of d oi-sal fins^ and those 
furnished with a double anal fin, or triple tail, in a pond by 
themselves; but they did "not produce a greater proportion of 
deformed offspring than the perfect fishes." 

Passing over an almost infinite diversity of colour, we meet 
with the most extraordinary modifications of structure. Thus, 
out of about two dozen specimens bought in London, Mr. Tarrell 
observed some with the dorsal fin extending along more than 



Yarrell's 'Britiiih Fiaheg,' vol. i 
p. 319. 

« Mr. Blytb, in tho 'Indian Field/ 



IS-'H, p. 255. 

2 ' I'roc. Zoolog. Soc.,' Moy 25th, 
lSi2. 
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half the length of the back ; otliers with this tin reduced to 
only live or six rays ; and one with no dorsal fin. The anal tins 
^ire sometimes double, and tlio tail is often triple. This latter 
deviation of structure seeins <^onerully to occur " at the expense . 
of the whole or part of some other fin;"" but Bory de Saint 
Vincent saw at Madrid gold-fish furnished with a dorsal fin 
and a triple t^iil. One variety is characterized by a hump 
on its back near the head ; and the liev. L. Jenyns ^ has 
described a most singular variety, imported from China, almost 
globular in form like a BiodoD, with " the fieshy part of the tail 
as if entirely cut away; the caudal fin being set on a little 
behind the dorsal and immediately above the anal." In this 
fifih the anal and caudal fins were double ; the anal fin being 
attached to the body in a yertical line: the eyes also were 
enormously large and protuberant 

Hive-Bees. 

Bees have been domesticated from an ancient perio<l ; if indeed 
their state can be considered one of domestication, for they search 
for their own food, with tlie exception of a little generally 
giyen to tliem during the winter. Their habitation is a hive 
instead of a hole in a free. Bees, howerer, have been transported 
into almost every quarter of tbe world, so Hiat climate ought 
to baye pfoduced whatever direct effect it is capable of pro- 
ducing. It is frequently asserted that the bees in different 
parts of Great Britain differ in size^ colour, and temper; and 
Godron'* says^that they are generally laiger in the south than 
in other parts of France ; it has also been asserted that the 
little brown bees of High Burgundy, when transported to La 
Bresse, become laigi and yellow in the second generation. 
But these stat(»ment8 require confirmation. Aa far as size is 
concerned, it is known that bees produced in very old combs are 
smaller, owing to the cells having become smaller from the 

^■^ Yanell's *Britiah Fuhaa,' voL i. p. 151, n nrarly Muiilar variety, but 

jp. 319. destitute of a dursul tin. 

« 'Diet. Class. dHiat Nat,' torn. v. »» 'De I'Eapcce.' lS,")i), p. 459. With 

p. 276. lespeet to Ihe bees of Burgundy, tee 

" '01.sf rv;.t;nii^ in Xftt. Hist.; ]81G, M. Cwnnl. art. 'Eqt^' ia 'Diet 

p. 211. Dr. (imy has dertoribcd, iu Uuiven. d'Uist. Nat.' 
'.^VnuiUa oud Mujj. of Niit. Hist.,' 18G0, 
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successive old cocoons. Tlie best authorities concur that, with 
the exception of tlie Lifijiirian race or species, presently to be 
mentioned, distinct breeds do not exist in Britain or on the Con- 
tinent. There is, however, even in the same stock, some vari- 
ability in colour. Tluis Mr. Woodbury states that he bas- 
se veral times seen queen bees of the common kind annulated 
with yellow like Ligunan queens, and the latter dark-coloured 
like common bees. He has also observed variations in tbe* 
cokrar of the drones, without any ocmesponding difference in 
the queens or workers of the same hive. The great api:\rian 
Dzieiaon, in answer to mj qaeries on this subject, says that 
in Gennaay bees of some aftoc^ are decidedly dark, whilst 
others are remarkable for their yellow oolonr. Bees also seem 
to differ in habits in different districts, for Drierzon adds^ 
**If many stocks with their offipring are more inclined to 
swarm, whilst others are richer in honey, so that some bee- 
keepers even distingaish between swarming and honey-gathering 
bees, this is a habit which has become second nature, caused by 
the customary mode of keei»iug the bees and the pasturage 
of the district. For example; what a diflerence in tliis respect 
one may ])erceive to exist between the bees of the Liiiu buig 

heath and thuse of this countrv!" "Kemovin'": au old 

queen and substituting a young one of the current year is here 
au infallible mode of keeping the strongest stock from swarming 
and preventing drone-breeding ; whilst the same means if adopted 
in Hanover would certaiuly be of no avaih" I procured a hive 
full of dead bees from Jamaica, where they have long been 
naturalised, and, on carefully companng them under the micro- 
scope with my own bees, I could detect not a trace of diffefencow 
This remarkable uniformity in the hive-bee, wherever kept, 
may probably be accounted for by the great difficulty, or rather 
imposaibili^, of bringing selection into play by pairing paiv 
ticular queens and drones^ for these insects unite only during 

•7 -Sm a discussion on this subject, in ' Journal of Horticulture,' Sept. 

nnswi r to a question of mine, in ' Journal 9tli, 18(i2, p. 463 ; tee nlso llcrr Kh ino 

of Horticulture,' 1862, pp. 225-242 ; also ou same subject (Nov. lltU, p. 043), 

Hr. Bevwk Fox, in ditto, 186S, p.494. who niiiitiqi^ that, fhoogh ihei« if tome 

** This oxwllc iit olwcrvi r nmy Ijo varinbility in oaloar, no constant or per- 

iiuplicitly trusts tj; tee 'Jouninl of coptil>le differences can be deteoled ia 

Horticulture,' July 14tb, 18G3, p. 'A\ the bees of Germany. 
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fliglit. Nor is tlu i*' in\y rcoord, with a single partial exception, 
of any person having .sejjurated and bred from a hive in whieli 
the workere presented some appreciable difierence. In order to 
form a new breed, scclasioQ fsom other bees would, as we now 
know, be indispensable ; for since the introduction of the Ligurian 
bee into Germany and England, it has been found that the 
drones wander at least two miles from their own hives, and often 
crofiB with the queens of the common bee.^ The Ligorian bee, 
although pei^aotly fsrtile when croased with the common kind, is 
ranked by most natoralists as a distinct species^ whilst by others 
it is ranked as a natural variety : bat this form need not here be 
noticed, as there is no reason to bdieve that it is the prodnct of 
domestication. The Eg}'})tian and some oiher bees are likewise 
ranked by Dr. Gerstficker/^ bat not by other highly competent 
judges, as geographical races ; and he grounds his condasion in 
chief part on the fact that in certain districts, as in the Grimea 
and Khodes, the hive-bee varies so much in colour, that the 
several geographical races can be closely connected by inter- 
mediate forms. 

I have alluded to a siujude instance of the separation and 
preservation ot' a particular stock of Ues. Mr. Lowe^^ procured. , 
some bees from a cottager a few miles from Edinburgh, and 
perceived that they differed from the common bee in the hairs 
on the head and thorax being lighter coloured and more pro- 
ihse in qoantity. From the date of the introduction of the 
Ligurian bee into Great Britain we may feel sure that these 
bees had not been crossed with this form. Mr. Lowe propagated 
this variety, but unfortunately did not separate the stock from 
his otiier bees, and after three generations the new character 
was almost completely lost. Keyertheless, as he adds, " a great 
number of the bees still retain traces^ though fiunt, of the 
original colony." This case shows us wJiat coold probably be 
effected by caieM and long-continued selection applied ez- 
dusively to the workers, for, as we hare seen, queens and 
drones cannot be selected and paired. 

Mr. Woodborr baa pabUdiedaeva- Sid setiea, rol. xi. p. 889. 

Tal 8«ch accounts in • Jommal of awtf- «nn, Cottngo Cinnkncr/ Mny, 

cnltare,' 18<j1 and lsiG2. 18G0, p. 110; and ditto in 'Journal of 

« ' AniiaU and Mag. of Nat Hist.,' Hort.,' 1802, p. 242. 
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Silk-Moths. 

These insects are in several respect-^ interesting to us, more 
especially Ix eause they have varied laii^ely at early periods 
of life, and the variations have been inherited at corresponding 
periods, Ab the value of the silk-motk depends entirely on the 
cocoon, every change in its structure and qualities has been 
carefully attended to, and races differmg mudi in the cocoon, 
but hardly at all in the adult state, have been prodnced. With 
the races of most other domestic animab, the young resemble 
each other cLoeely, whilst the adults differ much. 

It would be useless even if it were possible, to describe all 
the many kinds of silk-worms. Several distinct species exist 
in India and China which produce useful silk, and some of 
these are capable of freely crossing with the common silk-moth^ 
as has been recently ascertained in France. Captain Button 
states that throughout the world at least six species have been 
domesticated ; and he believes that the silk-moths reared in 
Europe belong to two or three species. This, however, is not 
the opinion of several ea]juble judges who liavo particularly 
^ attended. to the cultivation of this insect in France; and hardly 
aceords with some facts presently to be given. 

The common silk-moth (Bornhyx imri) was brought to Con- 
stantinople in the sixth century, whence it was carried into Italy, 
and in 1494 into France.** Everything has been favourable for 
the variation ol' this insect. It is believed to have been domes- 
ticated in China as long tigo as 2700 B.C. It has been kept 
under unnatural and diversified conditions of life, and has 
been transported into many countries. There is reason to 
believe that the nature of the food given to the caterpillar 
influences to a certain extent the character of the breed.** 
Disuse has apparently aided in checking the development of 
the wings. But the most important element in the production 
of the many now existing, much modified races, no doubt has 

*Trausuot. Kutoiuulog. Boc,,' oid btauultui Julicu. 
aeriee. vol. iii. pp. 148-173, voA pp. fiSeetherenutitoof Prof. Weatwood, 

Gen. Heftrwty, iind others, at the 
(i<xlron, ' Do rEsja-oc,' 18.">0. fmn i. nu i tinu' "f t],< Eutomolog. SOO. of LoH* 
p. 4<M). The antiquity of the »ilk-w.'riu doa, July, 18G1. 
in China giron oa the authority of 
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been the close attention which has long been applied in many 
oonntries to every promising variation. The care taken in 
Enxope in the selection of the best cocoons and moths for 
breeding is notorious,** and the production of eggs is followed 
as a distinct trade in parts of France. I have made inquiries 
through Dr. Falconer, and am assured that in India the natives 
are equally careful in the process of selection. In China the pro- 
duction of eggs is confined to certain fsiTourable districts, and the 
raisers are precluded by law from producing silk, so that their 
whole attention may be necessarily given up to this one object.*^ 

Tlio fallowing details on tho difforcnccs Ijctwern \hp scveml l>roo<ls nro 
taken, when not stated to tlie contrary, from M. Rohiin t's excellent work/*^ 
which l)ear8 every sign of care and hirgi* cxix;ricuce. Tho egys in tho 
diflBerent moos vary in oolonr, in shajje (being round, elliptic, or oval), 
and in size. Tho eggs laid in Jnne in the south of France, end in Jnly 
in the central provinces, do not hntch until the following spring; and it 
is in viiin, says M. Robiiu t. to expaso thorn to a temyx^ratnre gradually 
raided, in order that tho caterpillar may Iv «[nicWy doveloix'd. Yet ocra- 
fiionally, without any known caujso, batches of eggs are produced, which 
fmrnedistely begin to nndergo the proper changes, and are hatched hi ftom 
twenty to thirly days. From theee and some other analogoua fiwtt it may 
bo concluded that the Trovoltini silkworras of Italy, of which the cater- 
pillars are hatched in from fifteen to twenty days, do not necessarily form, 
as has hccn maintained, a distinct species. Althon^rh tho bri « ds which 
live in tempemte countries pnxluco eggs which cannot be immediately 
hatched by arttfidal beat, yet vhen th^y are ranoved to and reared in a 
hot oonntry they gradually acquire the cbaiactar of quick dflvel(^meiit» 
as in the Treroltim raoee.** 

Caterpillars. — These vary greatly in size and cdlonr. The skin is gene- 
rally white, sometimes nn)ttled with black or grey, and occasionally quite 
black. The colour, however, as Robinet asserts, is not constant, even 
in perfectly pure braeds; except in the race Ugr^, so called from being 
marked irith transrene black stripes. As the general colour of the cater- 
pillar is not comilated vrith that of the silk,'* this character ia disregaxded 



^ See, for instance, M. A. «lt> Qnntn^- 
fagcit' '£tudea siu* Icb Maladies actu- 
eUea do Yer )i 8oie,' 18S9. p. 101. 

•7 My autlioritios for tliese statemetits 
will be given in the chapter on Selec- 
tion. 

* 'Murael de I'EdneatenT de Yen 

a Soir,' 1848. 

KobiiiL't, iflom, pj^. 12. :>1S. 1 ny.\y 
add that the eggs of N. Ajiiencjiu silk- 
wonmi taken to the Sandwioh Idands 
iveie ntj tmfidarly developed; and 



tlip inotlis th'is rsxisfHl produced eji^yH 
which were oven worse iu this respect. 
Some iveie hatdied in ten dajit and 
others not until nfter tlie lapse of 
ninnv m'intb.->. Xd doubt n rogulnr 
early clianicUjr would ultimately huvo 
been aoqnired. See revieir in 'Attie- 
n«am/ 1844. p. 320, of J. JarreaT 
'Scenes in the Sandwicli Ishinds.' 

'The Art of rearing Silk- worms,* 
translated from Ommt DnndolOp* 182S, 
p. 28. 
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by cultivators, and not hccn fixed by selection. Ca]itnin Huttoii, in 
tho pap'-r before referred to, li.is arened with much force that the dark 
tiger- hko marks, which so frequently appear during the later moults in 
tbe eaterpillan of Tarions teeeds, an duo to nrtmaaa; for the eatBipillats 
of anettl aDied wild spedes of Bombyx are marked and eolovved in this 
manner. He Bopanted some catcr])illarK with tho tigcr-Iike maite, and 
in the Rticoooding sprinj; (pp. 14:9, 2*Jrf) nearly all the caterpillars reared 
from them were dark-brindled, and tlie tints l>ccame still darker in tlie 
third generation. The moths reared from these caterpillars ' ' also became 
daifeer, and zeaembled in colomiog the wild B. Huttwi, On this yiev of 
the tiger>like mariB being due to revetsion, the penutent^ with whush they 
are transmitted ia intelUgible. 

Several ye^irs ago Sirs. Whitby took great pains in breeding silkworms 
on a largo scale, and she informed me that some of her caterpillars hadtiiark 
eyebrow& This is probably the first st<jp in reversion towards the tiger- 
like marlcgy and I was milioiis to loiow whether 80 ti^^ 
he inherited; at my raqnest ahe mpamted in 1848 twenty of theee catB> 
pillars, and having kept the moUlB 8e] arato, bred from them. Of the many 
caterpillars thus reared, "every one without exception liad eyebrows, some 
darker and more dcciiledly marked than the others, but (til ha<l [eye- 
brows moro or less plainly visible." Black caterpillars occasionally appear 
amongst those of the oommon kind, but in ao wiabla a manner, 
ihat aeootding to M. Bobinet the same laoe will one year exclusively pro- 
duce white caterpillar.'^, and the next year many black ones ; nevertheless^ 
I liave been iiifornii 1 1>y A. B(jssi of Geneva, tliat, if these black cater- 
pillars are separately bred from, they reproduce the same mlonr ; but tUo 
cocoons and motlis reared from them do not present any ditlerenc^. 

Tbe caterpillar in Europe ordinarily moults four times boforo passing 
into the cocoon stage; but there are races "ik trols mnes," and the Treyol- 
tini race Ukewise moults only thr^ It might have been thought that so 
important a physiologiuil difference would not have arisen under domesti- 
cation ; but ^r. Robinet states tliat, on the one hand, ordinary caterpillars 
occasionally spin their cocoons after only three moults, tiud, on tlie other 
hand, " pros^iue toutos les races a trois mues, que nous avous experimeutees, 
out fi&it quatre muea k la aeconde ou k la troisidme annfe, oe qui semble 
p ro u v e r qu^ a anffl de los placer dons des condtkiQiia &voraUes poor leur 
rendrc une bcnM qu'ellea avaient perdoe aooa dea influeiicea moina 

fcvorable.s." 

CorouiiS. — The caterpillar in changing into the cocoon loses al>out 50 per 
cent, of its weight ; but tho amount of loss differs in dilicrcut breeds, and 
this is of imporiaooe to the oultimtor. The oooooa in the diflbient races 
prasBDtaehanwtBKistiBdiftnaees; behig large or mall ;—ii0ai:]yapherieal 
with no constriction, as in the Race de Lonol, or cylindrical with either a 
deep or sUght constriction in the middle ; — with the two ends, or with one 
end alone, moro or less ]>ointod. Tho silk varies in fineness and qiuUity, 
and in being neiiriy white, of two tints, or yellow. Generally tho colour of 



^ ' Tniiuact. Eat. Soc.,* ut supra, pp. 153, 308. Bobinet, idem, p. 317. 
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"the silk is not strictly iniiLi iteJ : but iu the chapter on Sclrcf ion I sluiH 
give a curious account how, in the couihc of sixty-five gcnmitions. the 
number of yellow cocoons in one breed has horn ruduccd iu I'luucc i'ruiu 
am kaadrad to thirty-fiTO in the thoiuaiid. Aooozding to Bohmst^ the 
white race, called SIda, by earefol selection daiing the last seventy-fiTe 
years, "est arrivcV- }\ im tel c'tnt do i)urete. qn'on no voit pas un seul cocon 
jttune dans des millions do cocons 1 iLuios." ' ' O>coons are sometimes formed, 
as is well known, entirely destituttj of silk, which yet produce moths; un- 
fortunately Mrs. Whitby was prevented by un accident from ascertaining 
whether this character would ptove hereditary. 

AduU tiage.—l can find no aoooimt of any oonsfcuit diffsieiiod in tiie 
moths of the most distinct races, ^frs. Wliitby assured me tiiat there was 
none in the several kinds l»re<l by lier; and I have received a similar 
statement fvom tin- ( iniu. iit imtumbst >r. dc ^hiatrefnires. Captjiin llutton 
also says ^* that the mollis ot ail kinds vary much in colour, but in nearly the 
fame inoonataat manner. Ckmaidering howmueh llieooaoontf in the oewtttal 
XMsa diiEnr, this laot is of interest^ and may probably be acooonted for on 
tiie nme principle as the nuctoating variability of colour in the cater- 
pillar, nami ly, that there iioa been no motive for selecting and perpetooting 
an\- particular variation. 

The males of the wild Jiombycitla) " fly swiftly in the duy-time and 
evening, but the females are usually very sluggish and inactive."''^ In 
aeretal moths of this &mily the fomales have abortive wings, but no 
is known of the males being incapable of flight, for in this case the 
species could hardly have been perpetuated. In tlie silk-moth both sexes 
have imperfect, crumpled winprs, and are incapable of fliglit ; but still 
there is a tnicc of the characteristic difference in the two sc xi s ; for 
though, ou comparing a number of males and females, I cuuld detect 
no diflbranee in the development of thdr wings, yet I was aasnnd 1^ 
He& Wbillqr that the males of the moths bred by her used thehr wings 
more than the females, and could flutter downwards, thoogh never up- 
■wards. She also states that, when the foraalos first emerge from the 
coc<Mm, their wings are less expanded than those of the male. The degrei' 
of imperfection, however, in the wings varies much in different races and 
mder diiBwent eireomstanoes; M. Qnatrsfiiges'* aaya IStaA ho has nen a 
number of moths with their wings ledneed to a thiid, fonrth, or tenth 
part of tlieir normal dimensions, and even to mere short strai^t stumps : 
*' il me K<'mble qu'il y a la nn veritable arret de devcloppement partiel." 
On tlic other harifl, he describes the female moths of the Andre Jean breed 
as having " Icurs ailes larges et etalces. Un seul presento quelqucs coai- 
borcs irregulidres et des plis anomanz." As molliB and bnttariUes of aQ 
Idnds mazed firam wild caterpjUaw nndor confinement often have erippled 
wingHy the same canae^ whatever it may be, has probably acted on siUc- 



73 Robinot, idem, pp. 300-317. Huttnn, 'Tnuusot. Ent See.' Idem, 

^* * Transact. Eat Soc,' ut supra, p. 152. 

p. 817. 7* 'Etades snr ks Maladies da Yer 

Stephens' Illnstmtions, ' Hnus- h Soie,* 1859, pp. 804^ 209. 
teUoia,' toL a p. S5b £00 also Oapt. 
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motiUy but the disuse of tlieir wings diiiing bo mai^ genentbiis has, it 

may be suspected, likewise come into piny. 

Tlio moths of many lin cds fail to glue their cpf;s to the siirfaee on 
which they are laid/^ but this proceeds, according to Capt. Hutton,'* 
uefely from tlie glands of the ovipositor bedng weakened. 

As with other long^domestiflated animals, the instiiietB of the silk-moth 
have suffered. The caterpillars, when placed on a mulT>err}'-tree, oftea 
commit the strange mistake of devouring the base of the leaf on which they 
H re fretting, and consequently fall down ; but they are capable, aceording: 
to M. Kobinct/" of again crawling up the trunk. Even tliis capacity 
sometimes ftOsi fiv M. IfartiDs* placed some cateipjllazs on a tree, and 
those which &U were not able to lemonnt and peniiied of himear ; thej 
were even incapable of passmg from leaf to leaf. 

Some of the modifications wliich tlic silk-moth has undercrone stand in 
correlation ^^^th each other. Thus the eggs of the motlLs which produce 
white cocoons and of those which produce yellow cocoons differ slightly 
in tini The abdominal feet also of the caterpillarB which yield white 
cocoons are always white, whilst those which fpve yellow cococos are in- 
variably yellow.*" We have seen that the caterpillars with dark tiger-lOco 
stripes produce moths which arc more darkly shad(d than other niotlis. 
It seems well establishwl that in France the caterpillars of the races 
wliich produce white silk, and certain black caterpillars, have resisted, 
better than other races, the disease which has recently devastated the 
silk-districts. Lastly, the nuses differ constitationally, fbr some do not 
snooeed so well tinder a temperate climate as others; and a damp soil does 
not eqnally iiynre all the races."* 

From these various facts we leam that silk-moths, like the 
higher animals, vary greatly under long-continued domesticatioiL 
We leam also the more important fact that variations may occur 
at vjirious periods of life^ and be inherited at CQReflponding 
periods. And Anally we see that insects aie amenable to the 
great piinciple of Selection. 

" Qnatrefages, ' Etudes,' &c., p. 214. »» Oodron, • l)e l Espicc,' p. 402. 
*■ 'TteuMt. Bnt Boe,' ut supra, p. «« QuatrefBgea, • Etudea,' &c., i-p. 



7* 'Manuel de rEdncateor,' te., p. « Bobinot. ' Mnmiel,' ftc^ p. SOSw 
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CHAPTER IX. 

CULTIVATED FLAMTS: CBBEAL AKD CUUKABT PLANTS. 
TRELDCNABT KBMARKS os the xumbes ahd pabxrtagb or gulttvatbd 

PLANTti — rmST 8TKP8 UK CULTIVATIOH — OBOfflUPKlDAIi DIOTBUIUTIOH OP 

CCLTIVATKD FLANT8. 

CSEBEAIIA. DocBia m vbm wmm op flraom.*— mouT : TABmrns op 

— uuuvufUAL TABIABUJIT — >0SA2faKD HABITS — SKUKTIION — AlWJIIiHT HUTCnT 

OF TH£ vABmnB. — — XABB : cttBAT VABUHOX OP — oaanr Aonoir op 

CLIMATK ON. 

•CULINARY PLANTS. — cabbages : vauubtuss of, at foliage and stkms, but 

MOP III OmS PAKIB — PASBTAiOB OP — OtBMM WBCUB OP BBAttlOA* ' 

PEAS : AMOUNT OF DIFrEBENCE IN THE SEVERAL KINDS, CHIEFLY IN THE POD3 AND 
SEED — SOME VARIETIES CONSTANT, SOME HICIILY VAUIABLE — DO NOT INTERCROSS. 

— BKANS. — — POTATOES : NVMEBOI^t) VARIETIES OP — lilFFSaiNO U3TLB, EXCEPT 

nr VBB Trans — > cbabmjtmu juuuuiithji. 

I SHALL not enter into bo much detail oil the vambility of culti- 
Tated plants, as in the esse of domesticated animals. The 
aabject is inToIved in madi difficulty. Botanists have generally . 
neglected cultiTated varieties^ as beneath their notice. 'In several 
cases the wild prototype is unknown or donbtfnlly knoim; and 
in other cases it is haidly possible to distinguish between escaped 
seedlings and truly wild plants, so that there is no safe standard 
of comparison by which to judge of any supposed amount of 
change. Not a few botanists boliovo that several of our anciently 
cultivated plants liave becoiiK' so profoundly modified that it is 
not possible now to recognise their aboriginal parent-foriiis. 
Equally perplexing art? tlie doubts whether some of them are 
descended I'rom one species, or li'om several inextricably com- 
mingled by crossing and variation. Variations often pans into, 
and cannot be distinguished from, monstrosities; and mon- 
atrosities are of little significance for our purpose. Many varie- 
ties are propagated solely by grafts, butls, hiyers, bulbs, &c., and 
frequently it is not known how far their peculiarities can be 
^transmitted by seminal generation. Nevertheless some facts of 
lvalue can be gleaned ; and other facts will hereafter be incident- 

TOL. I. X 
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ally givcD. One chief objoct in the two followiiig chapters is 
to show how generally almost every character in oar colti- 
yated plants has become variable. 

Before entering on details a few general remarks on the origin 
of cnltiyated plants may be introduced. M. Alph. de Oandolle * 
in an admirable discussion on this sabject, in which he displays 
a wonderful amount of knowledge, gives a list of 157 the 
most useful cultivated plants. Of these he believes that 85 are 
almost certainly known in their wild state ; but on this head 
other competent judges* entertain jsrreat doubts. Of 40 of them, 
theori^nii is admitted by M. De Caiidolle to be doubtful, eitliur 
from a ccrtaiu amount ol dissimilarity which they present when 
compared with their nearest allies in a w ild state, or hum the 
probability of the latter not bi'iug truly wild plants, but seed- 
lings escaped from culture. Of the entire 157, 32 alone are 
ranked by M. De Cundolle {is quite unknown in their abori- 
ginal condition. Jiut it should be observed that he does not in- 
clude in his list several plants w hich present ill-defined characters^ 
namely, the various forms of pumpkins, millet, sorghum, kidney- 
bean, dolichoe, capsicum, and indigo. Nor does he include 
flowers ; and several of the more anciently cultivated flowers, 
^ such as certain roses, the common Imperial lily, the tuberose^ 
and even the lilac, are said^ not to be known in the wild state. 

From the relative numbers above given, and from other 
arguments of much weighty M. De GanddUe concludes that 
plants have rarely been so much modified by culture that 
they caimot be identified with their 'wild prototypes. But on 
this view, considering that savages probably would not havo 
chosen rare i^ts for cultivation, that usefud plants are gene- 
rally conspicuous, and that they could not have been the inhabit- 
ants of deserts or of remote and recently discovered islands, 
it appears strange to me that so many of our cultivated plants 
should bo still unknown or only doubtfully kuuwu in the wild 
state. If, on the other hand, many of these jjlants have been 
prul'ouiully modilitid by culture, the difiiculty disai^peai"s. Their 

' 'Gtxigmpliio Rotumqne BaisODli^/ by Dr. A. Tnrgioni-Tozzetti. See also 

1H,")5, pp. 81U to U91. • Ediuburgli lieview,' 18GtJ. p. 510. 

* Beviow by Vr. Bentfaam in * Hoii. * * Hist Notes,' aa above, by Torgioni- 

Jnurnftl/ vol. ix. 1855, p. 1.^3, CTititlc<l Tonetti. 
' HiaUmcal Notes on coltivated Flftnts,' 
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extermination during: the progress of civilisation would like- 
wise remove the difficulty ; hut M. De Caudolle has shown 
that this probably has seldom occuiTed. As soon as u ]»luut 
became cultiYated in any country, ike half-civilised inhabitants 
would no longer have need to search the \^hole surface of 
the land for it, and thus lead to its extirpation; and even 
if this did occur during a famine^ dormant seeds would be left 
in the gnrand. In tro{McaI countries the wild luzniiance of 
nature/ as ma long ago remarked by Humboldt, overpowers 
the feeble efforts of man. In anciently civilised temperate 
ooimtries^ i^iere the whole face of tiie land has been greatly 
changed^ it can hardly he donhted that some plants have been 
exterminated; nefrertheless Be Gandolle has shown that all 
the plants histarically known to haye been first coltiTated in 
Europe still exist here in the wild stata 

MM. Lolselear-Desloiigehamps^ and De OsndoUe hare re- 
marked that our oultiyated plants, more especially the cereals, 
must originally have existed in nearly their present state ; for 
otherwise they would not have been noticed and valueil as 
objects of food. But these authors apparently have not con- 
sidered the many accounts given by travellers of the wretched 
food collected by savages. I have read an account of the 
savages of Australia cooking, during a dearth, many veget^ibles 
in various ways, in the hopes of rendering tiiem innocuous 
and more nutritious. Dr. Hooker found the half-starved in- 
habitants of a village in Sikhim suflfering greatly from having 
eaten arum-roots,^ which they had pounded and left for several 
days to ferment, so as paxtially to destroy their poisonous 
nature ; and he adds that they cooked and ate many other dele- 
terious plants. 8ir Andrew Smith informs me that in South 
Africa a large number of fruits and succulent leaves, and espe- 
cially roots, are used in times of scarcity. The natives, indeed, 
know the properties of a long catalogue of plants, some having 

* ' Cou8ideratton8 sur ha Cc-realc^/ offiaat k Torigiiie meme nn ftTantftgo 

1842, p. :^7. 'Geographio Bot.,' 18.>r), inpontcstnbl*-." 

p. 1)30. "Pius on suppose ragriculluro * Dr. Hooker lias jjivcu mo this in- 
andenne ei remontant h unc tiiKxim Ibnnation. See, also^ bis ' Hliiialayan 
d'ipioranoe, plus il est probable quo Ics JoonuJs,' 1854, vol. fi. p. 49. 
coltivatenn oTateat cboisi des etpuces 
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been found during famines to be eatable, others injariouB to 
health, or even destructive to life. He met a party of Baquanas 
who, having been ex}>elled by the conquering Zulus, had lived 
for years on any roots or leaves which aflforded some little 
nutriment, and distended their stomachs, so as to relieve the 
pangs of hunger. They looked like walking skeletons, and 
suflered fearfully from constipation. Sir Andrew Smith also 
informs me that on such occasions tlie natives observe as a 
guide for thenuselTeSy what the wild animals, especially baboous 
and monkeys^ eat. 

From innmnexable experiments made through dire necessity 
by the Bavages of every land, with the lesults handed down 
1^ tradition, the nutritiooB, stimulating^ and medicinal pro- 
pertiee of the most unpromising plants were probably first 
disooTered. It appears, for instance, at first an inexplicable 
fact that untutoied man, in three distant quarters of the 
world, should hare disoovered amongst a host of nattre pUnts 
that the leaves of the tea-plant and mattee^ and the hemes 
of the coffee, all included a stimulating and nutritious essence, 
now known to he chemically the same. We can also see that 
savages suffering fixwn severe constipation would naturally 
observe whether any of the roots which they devumed acted as 
aperients. We probably owe our knowledge of the uses of 
almost all j)lants to man having originally existed in a bar- 
bai'ous state, and having been often compelled by severe want 
to try iis food almost everything which he could chew and 
swallow. 

From what we know of the habits of savages in many quarters 
of the world, there is no reason to suppose that our cereal plants 
originally existed in their present state so valuable to man. 
Let us look to one continent alone, namely, Africa: Barth^ states 
that the slaves over a large part of the central region regularly 
collect the seeds of a wild grass, the Pennmtium duUehum; 
in another district he saw women collecting the seeds of a Poa 
hy swinging a sort of basket through the rich meadow-land. 
Near Tete Livingstone observed the natives collecting the seeds 

^ ' Tnivela in Central Africa,' Kng. tmnelat, vol. i. pp. 529 and 390 ; vol. ii. 
pp. 29, as5, 270. liTtngstone's *■ Tmvels,' p. 551. 
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of a wild gmss , and farther south, as Andorsson informs me, 
the natives largely use the seeds of a grass of about the size of 
canary-seed, which they boil in water. Thoy oat also the roots 
of certain reeds, and every one has read of the 15ushmen 
prowlinfr about and difi^gin2: up witli a tire-hardened stake 
various root^. Similar facts with respect to the collection of 
seeds of wild grasses in other parts of the world could be 
given.' 

Accustomed as we are to our excellent vegetables and lusdoiiB 
fruits, we can hardly persuade ourselves that the stringy roots 
of the wild carrot and parsnip, or the little shoots of the wild 
asparagus, or crabs, sloes, &c., should ever have been valued ; 
yet, from what we know of the habits of Australian and South 
African sayages, we need feel no doubt on this head. The in- 
habitants of Switzerland during the Stone-period largely col- 
lected wild crabs^' sloes, bullaces, hips of roses, elderberries, 
beech-mast, and other wild berries and fruit* Jemmy Button, 
a Fuegian on board the Beagle, remarked to me that the poor 
and add black-currants of Tierra del Fuego were too sweet 
for his taste. 

The savage inhabitants of each land, having found out by 
many and hard trials what plants wore useful, or could bo 
rendered useful by various cookincc processes, woukl after a 
time take the first step in cultivation by planting them near 
their usual alxides. Livinjrstone* states thjit the savajre Batokas 
sometimes left wild fruit-trees standing in their gardens, and 
oeeasionally even planted them, "a practice seen nowhere else 
amongst the natives.'* But I)u Cliaillu saw a palm and some 
other wild fruit-trees which had been planted ; and these trees 
wore considered private property. Tlie next step in cultivatioD, 
and this would require but little forethought, would be to sow 



* Aa in both NorthandSouth America. 
Mr. EdgeworOi (' Joimul Proe. linn. 

S >r ; vol. vi. Bnt. 1862, p. 181) statc-s 
that in tl»e deserta of the Punjab poor 
women sweep up, "by a whidk into 
•tmw buketa,'* fbe seeds of four genera 

of gTn88t'8, namely, of Agrotstis, Pnnicnm, 
Otichms, and Pennisotum, as well as 
the sotxU ol' four other geueru bcloui;- 



iug to distinct families. 
" ProC O. Heer, *Die Pflaiuea dcr 

Pfablhaut^^n, 1865, niis dcm Neujahr. 
Naturforsc. Gfsellsohnft,' 18G6; and 
Dr. II. Clirist, iu Butimeyer's 'Dio 
Fauna der Ffithlbauten,' 1861, s. 226. 

9 'Tnivild,' p. n35. Dn Chaillu, * 
' Adrentuies in Equatorial Aitioa,' 1S61, 
p. 445. 
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the seeds of nsefhl plants ; and as the soil near the hovels of 
the natives would often be in some degree manured, improved 
varieties would sooner or later arise. Or a wild and unusually 
good variety of a native plaut might attract the attention of 
some wise old savage ; and he would transplant it, or sow its 
seed. That superior varieties ni' wild fruit-trees occasionally are 
found is certain, as in the case of the American species of haw- 
thorn'?, plums, cherries, grapes, and hickori<'s, specified by Pro- 
fessor Asa Gray." Downing also refers lo certain wild varieties 
of the hickory, as being " of much larger size and finer flavour 
than the common species." I have rdSstred to American fruit- 
trees, becanse we are not in this case troubled with doubts 
whether or not the varieties are seedlings which have escaped 
fiom cultivation. Transplanting any superior variety, or 
sowing its seeds, hardly implies more forethon^t than might 
he expected at an early and xnde period of civilisation. 
Even the Ansfzalian barbarians "have a law that no plant 
bearing seeds is to be dug np after it has flowered;** and Sir G. 
Grey" never saw Ihis law, evidently framed &r the preservation 
of Ihe plant, violated. We see the same spirit in the snpei^ 
stitioos belief of the Fucgians, that killing water-fowl whilst 
very young will be followed by ** much rain, snow, Uow mndi.'''' 
I may add, as showing forethought in the lowest barbarians, that 
the Fiiegians when they find a stranded whale bury large portions 
in the sand, and during the often-recurrent famines travel from 
great distances for the remnants of the half-putrid mass. 

It has often been remarked that we do not owe a single useful 
plant to Australia or the Cape of Good Hoj)e, — countries abound- 
ing to an unparalleled degree with endemic species, — or to Xew 
Zealand, or to America soutli of the Plata; and, accordhig to 
some authors, not to America northward of Mexico. I do not 
believe that any edible or valuable plant, except the canaiy- 

* la Tierm del Fuego the spot whcro IS 1."). p. liGl. 
■wi-'wiims liiul formerly ^fiv^-l eoxikl \>v "Joumala of Expeditions in Au^ 

di^tiIlJ^uishc•d ftt a grfnt disliiuce l)y tlio tmlia,' iSll, vol. ii. p. 292. 
bright green tint of the native tegcta- *• Darwin's * Jouraal of ]let}uaidiea»* 

tion. 1845, p. 215. 

' American Acad, of Arts and Do Candollo has tabulated tlio 

Sciences,' April 10th, 1860, p. 413. fuotti in the most interesting manner ia 

Downing, * The VnSi» of Aawrieft,' his ' Geographic Bot.,' p. U80. 
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gnus8, has been derived from an oceanic or uninhabited inland. 
If nearly all our useful plants, natives of Europe, Asia, and 
South America, had originally existed in their present con- 
dition, the complete absence of similarly useful plants in the 
jrre&t countries just named would indeed be a surprising fact. 
But if these plants have been so greatly modified and improved 
by culture as no longer closely to tesemble any natural afedes, 
ve can undei-stand wliy the above-named countries bave given 
08 no useful plants, ibr they were cither inhabited by men who 
did not cultivate the ground at all, as in Australia and the 
Gape of Good Hope, or who cultivated it veiy impezfecUy, as 
in some parts of America. These countries do yield plants 
iriiich are useful to savage man; and Dr. Hooker^ enume- 
xates no less than 107 such species in Australia alone; but 
these plants have not been impioved, and consequently cannot 
compete with those which have been cultivated and improved 
during thousands of years in the civilised world 

The case of New Zealand, to which fine island we as yet owe 
no widely cultivated plant, may seem opposed to this view ; for, 
when fii*st discovered, the natives cultivated several plants ; but 
all inquirers believe, in accordance with the traditions of the 
natives, that the early Polynesian colonists brought with them 
seeds and roots, as well as the dog, which had all been wisely 
preserved dming their long voyage. The Polynesians are so 
frequently lost on the ocean, that this degi'ce of prudence would 
occur to any wandering party : hence the early colonists of New 
Zealand, like the later European colonists, would not liave had 
any strong inducement to cultivate the aboriginal plants. Ac- 
cording to De CandoUe we owe thirty-three useful plants to 
Mexico^ Peru, and Chile; nor is this surprising when we re- 
member the civilised state qf the inhabitants, as shown by the 
&ct of their having practised artificial irrigation and made 
tunnels through hard rooks without the use of iron or gun- 
powder, and who, as we shall see in a future chapter, ftiUy xeoog^ 
nised, as ikr as animals were concerned, and therefore probably 
in the case of plants^ the important principle of selection. We 
owe some plants to Braml; and the early voyagers, namely 
Tespudus and Oabnil, describe the country as thickly peopled 

^ ' Flora of Aastnlia,' Introduction, p. ex. 
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and cultivated. Iii North America''' the natives cultivat»id 
mtiize, pumpkins, gourds, beans, and peas, "all different from 
ours," and tobacco ; and we are hardly justified in assuming 
that none of our present plants are descended from these North 
American forms. Had North America, been civilized for as long 
a period, and as thickly peopled, as Asia or Europe, it is probable 
that the native vines, walnuts, mulberries, crabs, and plums, 
would have given lise, after a long course of cultivatioii, to a 
multitade of yarietieB^ some extremely different from their parent- 
stocks ; and escaped seedlings would have caused in the New, 
as in the Old World, mnch perplexity with respect to their 
specific distinctness and parentaga" 

Cn-mUi. — I will now cuter on details. Tlio cereals cnltivntod in Europe 
consist of foTU" genera — win at, rye, l>arloy, and oats. Of wlieat the l)cst 
moilcrn authorities" make lour or live, or even seven distinct species; of 
rye, one; of barley, three; and of oats, two, three, or four specioa. So 
that altogether onr oereals are ranked by difliiBrent anfhora under from ten 
to fifteen distinct apedes. Tlicso have givi n rise to a mnltitude of 
varieties. It in a romarkable fuct tliat botanists are not nnivcrw\lly 
agreod on the ftlx)ripn?»I pan nt-form of any one eenal i)l!int. For 
instance, a high authority writes iu 1655," " We ourselves have no hesi- 
tation in statmg our oonTiction, as -the result of all the most reliable 
evidenoe, that none of these Cerealia ezist, or ham existed, truly wild in 
their present state, hut that all ar^ cultivated varieties of species now 
growing in great abundance in S. luiropo or W. Asia." On the other 
hand, Alph. Do Candolle'" lias addncid ulmndtuit evidence tliat common 
wlieat (Ti itiann vnbjarc^ has been found wild iu various part.s of Asia, 
where it is not likely to have escaped from cultivation; and there is 



** For Oanada,aee J. Cartier's Voyage 
in ir>34; for Florida, «6e Narvaes and 

Ferdinand do Soto'g Voynjr* s. As I Imvc 
couHulted tJiese and other uld Vuyngi ^ 
in more than one general collection of 
yo7agei,Idonot give precise references 
to the pnj^s. Sef also, for HevemI refi-r- 
ences, Asa Gray, in the * American 
Journal of Science,' vol. xxiv^ Nov. 
18S7, p. 441. For the traditions of the 
unlives of New ^-nlnn'!. «r ('rnwfiml's 
' G mm mar and Diet, of the Malay Lan> 
gungi / 1852, p. cclx. 

lor enuniile, M. Hewctt 0. 
Wrttson'H reiiifirlc'^ on our wiM plumn 
and cherrie8 inul crabs : ' Cylxjic Britan- 
nica,' vol. L pp. 330, 334, Tan 



Mons (in hta ' Arbres Fruitiers,' 1835, 
torn. L p. 444) detdafee that he has 

fniiTid the tyj»c8 of all onr rultivatod 
varietic8 in wUd 8tH.<lliugf*, but tlien he 
looks on these socdlingH so many 
aboriginal stoeks. 

" -See A. Do Candollc, ' Gwgraph. 
Dot./ IS.').'), p. !)2S ei «eq. Godron, ' Dc 
rE81»lw,' torn. ii. p. 70; and 

Metegeir, * Die Oetreidearten,' fte., 1841. 

" Mr. "nt iitlmm, in hi^^ review, on- 
(ilh d * Hist. Notes on eultivated IMantV 
by Dr. A. Targioni-Tozzetti, in ' Journal 
Of Hmt. Soe./ mA. is. (186fiX 183. 

^ ' Gc'ograph. Bot.,' p. 928. Tho 
whole subject i» discufi»od with admir- 
able fullness and knowledge. 
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Ibioe in M* Godionls nmA, iStuki, supposiiig those plants to be Mcaped 
BeedlingB** if tib^ haire propagated themwlTee in a wild state for eerenl 

generations, their continued resemblance to cultivated wheat renders it 
prolmble tliat tho latter has retained its Alx)riginal character. M. Do 
Caiulollo insists Ktrougly on tho frequent occuri-onco in tho Austrian 
duminioas of ryo and of one kind of oats in an apparently wild con- 
dition. With the exception of these two cafies, which however are rather 
do«ibtftil« and with the exception of two fomiB of wheat and one of barley, 
wMeh be belieTes to have been foond tmly wild, IL De GandoUe 
docf? not seem fully satisfied with the other reported discoveries of the 
parent-forms of our other cereals. ^Vitll rcsix r t to oats, according to 
Mr. Buckman," the wild English Awiiir fo'na can Iw converted by a few 
years of careful cultivation and soloctioa into forms almost identical witli 
two yvtj disfcinet onltiTated xaoes. The whole snl^Jeet of the origui and 
apeeific distinotneee of the Tariona oeieal fdanti ia a nxiet diiBcolt one; 
bat we shall perhaps ha able to judge a little better after oonsideiing 
the amount of variation wliicli wheat has undergone. 

Metzger desorilvs wiveii species of wheat, Godron refers to five, and 
De Candolle to only lour. It is not improbable that, besides the kinds 
known in Europe, other sfcroo^y ciuueaoterised forma exist in the mora 
distant parta of the world ; for Loiselenr-Deelongchamps" speaks of three 
now species or varieties, sent to Europe in 1832 from Cliine.se Mongolia, 
which he considers as Ixjing there indigenous. ]\roorcroft -* also spi ales of 
Hasora wheat in Ladakh as very jx'culiar. If tlioso l)<)tani.sts are right 
who believe that at least seven species of wheat originally existed, then 
the amount of variation in any imporiant character which wheat lias 
nndergone nnder cnltiTation has been slight ; bat if only four or a leaser 
number of species originally existed, then it is evident that varieties so 
strongly marked have nns( n, that tlicy have been coni»iclered by capable 
judges as sjMcificully distinct. But the imjx)ssil>i!ity of deciding wliich forma 
ought to itc ranked ;is sjn^ ics and which aii varieties, makes it useless to 
specify in detail the dilYcrcnces between the various kinds of wheat. 
Speaking generally, the organs of vegetation differ little ;** bat some kinds 
grow doae and iqirigbt, whilst others spread and trail along the ground. 
The straw difEsrs in being more or less hollow, and in qnaLity* The ears* 



*• Godron, ' Do I'Espece,' torn. ii. p. 
72. ▲ few years ago the csoeUent, 

though miHintcrpretod. obdcrvfitions of 
M. Fiibre led many prrsonH to 1>eli(;vt> 
that wlit>at woH a iiuKlilied desceudaut 
of JBgU<^; bnt H. Qodran (torn, i 
p. 1G5) luu «hown hy r:ir( fnl y \y ri- 
lucnt.s that the firrft step in the scrie-s, 
viz. J^gtlopt trilicoidetf ia a hybrid 
between wheat and J?, ovato. Thefte> 
qaeucy with which these hybrids spon- 
tanoouidy arise, and the gni'hml manner 
ia which the J£. trittcoidet becomes coii- 



▼erted into tme wheat, alone leave any- 

doubt oa the subject 

- R< l><>rt to Briti«h Aaaociatioa £ar 
1857, p. 207. 

" ^Oonsidcrations snr Ics O&^ee/ 
1842-43. p. 20. 

'Travels iu the Himalayan Pro- 
vinces,' &c., 1841, vol. i. p. 22i. 

^ Col. J. Le Coutour CD the • Vorie- 
tifls of Wheat/ pp. 28, 79. 

^ Loi^i leur-DcslongchampSf *Oon«id. 
BUT left Ceniales,' p. 11. 
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tUlitr in colour uud m .shape, being quadrangular, comprcssod, or nearly 
cylindiical ; and the florate differ in their approxtmatioii to each oUier, in 
{heir pahescenoe, and in being more or less elongated. Tlic presence or 
4hbsenoe of barbs is a conspicuous cliffereii(M>, and in certain Graminca) 
servcp even as a generic chnructer;^ jiltliough, as remarked by Godron,^ 
the prcsoiioc of barbs is variable in certain wild grasses, and especially in 
those, sucii as JJi omtis secaliu us and LoUum tun uleutum, which habitually gi-ow 
mingled -ffitb our cereal cropB, and which have thns imintentiooally been 
eipoaed to cnltnia The grains differ in size, weight, and coUmr ; in being 
more Ot less downy at one end, in being smooth or wrinkled, in being 
'Citiier nearly globular, oval, or elongated; and finally in internal texture, 
being tender or hard, or even almost horny, and in the proportion of 
gluten which they contain. 

Nearly all the raoes or species of wheat -vary, as Godron* has lemarloed, 
in an exactly parallel manner,-^ the seed bdng downy or glabioos, and 
in colour,—- and in the florets being barbed or not barbed, &c. Those who 
believe tliat all the kinds arc dt sccndod fiuni a single wild species mny 
account for this parallel variation by the inheritance of a similar consti- 
tution, and a consequent tendency to vary in the same manner; and 
those who behcvu in the general theory of descent with modifioati<m may 
^eoctend this Tiew to Uie aereial speciea of whea^ if snoh ever existed 
in a state of natoze. 

Although few of tlio varieties of wh(\at present any conspicuous differ- 
ence, their nniiiK-r is p-cat. Dalbrct cultivated during thirty years from 
150 to IGU kinds, and excepting in the quality ot" the grain they all kei)t 
true: Colonel Lo Coutour possessed upwards of 150, and Philippar 322 
-varieties." As wheat is an annnal, we thns see how strictly many trifling 
differences in character are inherited throngh many generations. Oolonel 
Le Couteur insists strongly on this same fact: in his persevering and 
successful attempts to raise new varieties by selection, he began by 
choosing the best cars, but boon found tliat the grains in the same ear 
diflfered so that he was compelled to select them separately; and each 
grain generally transmitted its own diaiacter. The great amount of 
•variability in the phmts of the same variety is another interesting point, 
wliich would never have been detected except by an eye long practised 
to the work; thus Colonel Couteur relates'' that in a field of his own 
wheat, which he considered at least as y>uvo as that of any of his neigh- 
bouTH, Professor La Gasca found twenty -three sorts ; and Professor Henslow 
has observed similBr ftcts. Besides snch individnsl Tariations, fonns 
sofBdently well marked to be valued and to become widely ooltivated 



on rxcollent revlL-w iu Hoiikcr's 
■* Jouni. of BoUitiy,' vol. viii. p. 62, note. 

» ' De rEsr^ce,' torn. It p. 78. 

■ IiU-in, torn. ii. p. 13. 

" For Diilbret mul ThiUppfir, f^e 
Ix>isc-lcur-D(;6longclinmps, ' Couaid. aur 
les CMIet,' pp. 45, 76i, Le Coatear 



on "Wheat, p. 0. 

31 ' Varieties of Wheat,' Introduction, 
pi. vi. IinRha]l,in his * Bnnl Eoonomy 

of YorUhiru,' vol. ii. p. 9, remarko that 
ill every field of corn tlierr ia as maoll 
variety as in a herd of cattle." 
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aasutiAiwm soddenly appear: tinis Mr. Sheriff bM liid Obe good Inrtiiiie 
io zBise m tda lifiitiiDe Bevan new Taneties» irliieh sre now eKtenshrely 
.grown in mnor pirti of Britidn»* 

As in the case of many other plants, somo vftrioties, >X)tli old and now, 
-arc liir more constant in clianiL-tcr tlian others. Colonel Le Cout« tir 
was forced to reject some of his new 8ub- varieties, which, he suqx.'cted 
liad been ikrodnced from a orosBy as ineomgibly sportive. mtlixeBpeotto 
ihe tendenoy to -naj, Metsger** gives from Mb own eiperienoe seme 
interestiiig facts : he describes three Spanish siib-vsrietieB, more especially 
one known U^ Im constant in Spain, wliicli in Germany nssmned their proper 
character only during liot snmiuers; another variety kept tmo only in 
good land, but after having been cultivated for twenty-five years l)cc{imo 
move flODStant Uo mentions two other sub- varieties which were at first 
inoooBtant» M sabseqiienfly heoune, apparently witSioni any aeleetioii, 
accustomed to their new hiHnes, and retained their proper characto. 
Thcso facts show what Hmall changes in the conditions of life cause 
variabihty, and they further show that a variety may become habituated 
to new concL'tions. One is at first inclined to conclude with Loiselcur- 
Deslongchamps, tJiat wheat cultivated in the same country is exposed 
to remarkably unilbnn eonditions; Imt mannies differ, seed is iskeii 
tan one soil to snother, and what is &r more importsnt the plants aie 
exposed as little an possible to struggle with other plants, and are thus 
enabled to exist under divcrsifietl conditions. Tii a state of nature each 
plant is cuntiucd to that particular station and kind of nutriment which it 
am seize from the other plants by which it is sui'rounded. 

Wheat quickly assomes new halnts of life. The smnmer and winter 
Idnds wera dassed by Linnmu as distinot species; hat 11 Honnier^ has 
proved that th li^Torenco between them is only temporary. He sowed 
Minter-wheat in ri>i ing, and out of one hundred plants four alone produced 
ripestKfds; these were sown and resown, and in three years plants were 
reart^l which ripened all their seed, (inversely, nearly ail tiie plants raised 
from summer- wheat, which was sown in autumn, perished from firost; bat 
a few were saved luid produced seed, and in three years this snnuner- 
Tarieiy was canrerted into a winteisyariety . Hence it is not surprising that 
wheat soon becomes to a certain extent acclimatised, and that seed brought 
from distant eonntricii and sown in Europe vegetates at first, or even for a 
considerabk; i^criod,^ differently from our Eiu-opean varieties. In Quuida 
tlio first settlers, uccordiug to Kalm/* found their winters too severe for 
winter-wheat brought from France, and their sommen often too short 
fer snmmer-wheat; and nntil thqr piocnred sonuner- wheat from the 
northern parts of Enrope, which socceeded well, they thought that their 



' rJnrrlf nor'd CIirOD. OOd Agricoll 

ixttatctte/ 18ti2, J). 'MS. 

» ' Getreidearton,' 1841, s. UG, Ul, D2, 

m 117. 

** Quoted by Godron, ' Do I'E^iKre,' 
vol. ii. p. 7i. S^ it Lj, uccording to 
^etzger ^' Gctreidcarteu," s. 18;, with 



Bummcr and winter Iwirlc y. 

" Ix>isc'leur-De.slongchamps, 'Ceru- 
aleti/ part il p. 224. Le Couteur, p. 
70. Mioy oOiar aeewmti eonld he 
added. 

^8 ' TraveLs ia North America; 175»- 
1701, Eag. tranylut., vul. iiL p. 1G5.- 
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coonlay ym Vfldess for ootm crops. It is notarions that the propoirtioii of 

gluten diffoTS much under different climates. The weight of the grain 
is also quickly affected by climato : Loisolciir-Doslongchamps^^ sowed ncAr 
Paris 54 varieties, obtained from the South of Franco and from the Black 
Sea, and 52 of these jieklod si.cd from 10 to iO \yeT cent, heavier than the 
jwjcnt-sced. Ho then scut these heavier grains back to the South of 
Fraooe, bat there th^y immediately yielded lightor aeed. 

All those who haye doaely attended to the subject insist on the clo8» 
adaptation of numerous varieties of wheat to various soils and climates 
oven within the same coimtry ; thus Colonel Coutcnr * says, " It is the 
suitableness of oacli s^^rt to each soil that will enable the farmer to pay his 
rent by sowing one variety, where he would be imable to do 80 by 
attempting to grow another of a seemingly better sort" This may be 
in part doe to each Idnd N'f^fag habituated to its conditions of life, 
as Mctzger 1 i hown certainly occurs, but it is probably in main part 
due to innate diii'erences between the several varieties. 

Much has been written on the ileterioration of wheat ; that the quality of 
the flour, size of grain, time of flowering, and liartliness may be modified 
by climate and soil, aeraia nearly certain ; bat that the whole body of any 
one snb-Taariety ever becomes changed into another and distinct snb- 
Taiiety, there is no reason to believe. What apparently docs inkv place, 
according to Le Couteur,^^ is, that some one sub-variety out of the many 
which may always Ix) detected in the same field is more prolific than the 
others, and gimliially supplants the variety which was first bowu. 

With respect to flie natoral CKMHing oldistinet vaiietieB the evidence is 
oonflictmg, bat prepondeniteB against ita freqnent ooeorrence. Many 
anthoffB nw-fatftii^ that impregnation takes place in the closed flower, but I 
am sure from my own observations that this is not the case, at least with 
those varieties to which I have attomlcd. But as I shall have to discuSS 
this subject in another work, it may Ihj here iwissed over. 

In eoncliisioii, all authors admit that numeionB yarietics 
of wheat li-ive arisen ; but their dififerences are unimportant^ 
unless, indeed, some of the so-called species are zaiiked as 
varieties. Those who beliere that fiom four to seven wild 
species of Triticnm originallj existed In nearly the same coup 
dition as at present^ rest their helief chiefly on the great 
antiquity of the several forms.^ It is an important &ct». 
which we have recently learnt from the admirable researches 

V <Cdrdalc8,' part ii. pp. 179-183. Mr. Sberifi^ and a higher sothority 

»* On the Varieties of Wheat,* Intro- cannot be given (*Gard. Chran. and 

duct., p. vii. iSee Mnrslinll, * Ruml Airricult. Gftzettc.' 18G2. p. f>n3 , fmj-s. 

Eoou. of York^ire,' vol. ii. p. 9. With ** I Imve never seen grain which has. 

respect to similar cases of udiiptation iu cither beeu improved or degenerated 

the varieties of oats, «w gome interetting by onltivfttiiMi, eo as to conTey the 

papers in (lie ' rJanlL'iu r'.s Chron. niitl change to the 8Ucct>oding crop." 
Agricult. Gazette,' 1850, p]). '201. 21'.). Alph. Do GandoUe, 'Geograpb.. 

» • On tho Varieties of Wheat," p. ii'J. But.,' p. 'JiO. 
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<3i Heer,** that the inhabitants of Switzerland, even so early 
as the Neolithic f>eriod, cultivated no less than ton cereal 
|>liiut8, uamoly, five kinds of wheat, of which at least four are 
commonly looked at as <listinct species, three kinds of barley, 
a panicuin, and a solaria. If it conhl bo shown that at the 
earliest dawn of agriculture five kinds of wheat and three of 
barley had been cultivated, we should of course bo compelled 
to look at these forms as distinct species. But, as Heer has 
remarked, agriculture even at the })eriod of the lake-habitations 
had already made considerable progress; for, besides the ten 
cereals, peas, pf»ppies,'flax, and apparently apples, were cultivated. 
It may also be inferred, from one variety of wheat being the so- 
called Egyptian, and from what is known of the native country 
of the panicum and setaria, as well as from the nature of the 
weeds which then grew mingled ivith the crojis, that the lake- 
inhabitants either still kept up commercial ijitercourse with 
some soathem people or had originally proceeded as colonists 
' from the Soatb. 

Loiseleor-DeslongofaanipB^ has argaed that^ if onr cereal 
plants had been greatly modified by cnltivation, the weeds which 
habitually grow mingled with them would hare been equally 
modified. But this argument shows how completely the prin- 
ciple <ii selection has been overlooked. That such weeds haye 
not varied, or at least do not vary now in any extreme degree, 
is the opinion of Mr. H. C. Watson and Professor Asa Gray, 
as they inform me; but who will pretend to say that they 
do not vary as mueh as the individual plants of the same 
sub-variety of wheat? AVe have already seen that pure 
varieties of wheat, cultivated in the same field, offer many 
slight variations, which can be selected and se])arately propa- 
gated ; and that occasionally more stronirly pronounced varia- 
tions appear, which, as IMr. Sherift' hiis provcil, are well 
worthy of extensive cultivation. Not until equal attention be 
paid to tlie variability and selection of weeds, can the argu- 
ment from their constancy under unintentional culture be of 
any value. In accordance with the principles of selection we 
can understand how it is that in the several cultivated varieties 
of wheat the organs of vegetation differ so little ; for if a plant 
41 • pflamon ^ Pfa]illiaiiteD»* 1866. « < Let OMIm/ p. 94. 
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with peenliar leaves appeared, it would be n^lected imleflB the 
graim of oom wete at tiie same time superior in quality or size. 
The seledson of seed-com was strongly recommended^ in. 

ancient times by Columella and Celsus ; and as Virgil says, — 

" I've seen the lai^est seeds, tbo' vicw'd with am, 
Degftnerftte, unless th' inrhiKtrious hand 
Did yearly cull tlitj largest." 

But whether in ancient times selection was methodically pmsned 
we may well doabt» when we hear how laborioos the work was 
fonnd by he Goatemv Although the principle of selection is 
so important, yet the little which man has effected, by incessant 
efforts^ daring thonsands of years, in rendering the plants more 
prodnctiye or the grains more nutritions than they were in the 
time {ji the old Egyptians, would seem to speak strongly against 
its efficacy. But we must not forget that at each successive 
period the state of agriculture and the quantity of manure su|)- 
plied to the land will have determined tlio maximmn dc^gree 
of productiveness ; for it would be imjiossible to cultivat<^ a 
highly productive variety, unless the land contained a sufficient 
supply of the necessary chemical elements. 

We now know that man was sufficiently civilized to culti- 
vate the ground ut an immensely remote period ; so that wheat 
might have been improved long ago up to that standard of ex- 
cellence which was jx)ssible under the then existing state of agri- 
caltnre. One small class of facts supports this view of the slow 
and gradual improvement of our cereals. In the most ancient 
lake-habitations of Switzerland, when men employed only flint- 
tools, the most extensively cultivated wheat was a peculiar kind, 
with remarkably small eais and grains.^ " Whilst the grains of 
the modem forms are in section fitim seyen to ei^^t millimetres in 
length, the larger grains from the lake-habitations are six, seldom 
seven, and the smaller ones only four. The ear is thus much 
nanower, and the spikelets stand out more horizontally, than in 
our present forms.** So again with barley, the most ancient and 
most extensively coltiTated kind had small ears, and the grains 

^ Quoted by Coutt-ur, p. IG. bauten.' 18C6. The following passnjo^o 

** A. l>e Gandolle, * Geogxaph. JBot/ i8 quoted from Dr. Cliri.st, in 'Die 

p. 932. Fuuua dcr I'fuhlbuuttit vou Dr. Kiiti- 

M O. Heer, ' Die Fflauen der Ffiihl- mefjer,' 1861, s. 223b 
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were ''smaller, shorter, and nearer to each other, than in that 
now grown; without the hnsk th^ were 2^ lines long» and 
soaroely 1^ Inoad^Jwliilst those now grown have a length cf threfr 
lines, fuid almost the same in breadth."^ These small-grained 
Tarieties of wheat and barley are beliered by Heer to be the 
parent-forms of certain existing allied Tarietks, whidi haye- 
supplanted their early progenitors. 

Heer gives an interesting acconnt of the first appearance and 
final disappearance of the several plants which were onltivated 
in greater or less abundance in Switzerland during former 
successive periods, and which generally differed more or less 
from our existing varieties. The peculiar sniall-earid and small- 
grained wheat, already alluded to, was the coniinonest kind 
during the Stone period ; it lasted down to the Ilelvetico- 
Roman age, and tiien becanie- extinct. A second kind was rare 
at first, but afterwards became more frequent. A third, the 
EcTv^^tian wheat (T. turgidum), does not agree exactly with any 
existing variety, and was rare durinp^ the Stone period. A 
fourth kind ( T. dicoccum) differs from all known varieties of this 
fonn. A fifth kind {T. tnonococcum) is known to have existed 
during the Stone period only by the presence of a sino^le ear. 
A sixth kind, the common T, stpeltay was not introduced into 
Switzerland until the lironze age. Of barley, besides the shorlr 
eared and smaU-giained kind, two others were oultiTated, one 
of which was yery scarce, and resembled our present common 
M, diitiehum. During the Bronze age rye and oats wm intro- 
duced; the oat-grains being somewhat smaller than those pro* 
duced by our existing Tarieties. The poppy was laigely cnlti- 
yated during the Stone period, probably for its oil; but the 
yariety which then existed is not now Imown. A peculiar pea 
with small seeds lasted from the Stone' to the Bronze age, and 
then became exlinct ; whilst a peculiar bean, likewise having 
small seeds, came in at the Bronze period and lasted to tlie time 
• of the Romans. These details sound like the descri})tion given 
by a palaeontologist of the mutations in form, uf the first 
appearance, the increasing rarity, and final extinction of fossil 
si>ecics, embedded in the successive stages of a geological for- 
mation. 

^ Hear, m quoted by Ourl Yog^ * Lectaiei <» Man,* Eng. tnntlat, p. 895. 



Digitized by Google 



320 



CEBEAL PLAKTS. 



CHAP. IZ. 



Finnlly, every one must judge for himself whether it is more 
probable tliat the several forms of wheat, barley, rye, and oats 
are descended from between ten and fifteen species, most of 
which are now either unknown or extinct, or whether they are 
descended from between four and eight species, which may 
have either closely resembled onr present cultivated forms, or 
have been so widely different as to escape identification. In this 
latter case we must oondude that man cultivated the cereals 
at an enormously remote period, and that he formerly practised 
some degree of selection, which in itself is not improbable. We 
may, perhaps, further beliere that, when wheat was first cnlti- 
Tated the ears and grains increased quickly in size^ in the same 
manner as the roots of the wild carrot and parsnip are known 
to increase quickly in bulk under cultivation. 

Maite! ifo^.— Botaaisls aie neuly miaotDKnis that aU the enltt- 
vated kinda heloiig to the same species. It is undoubtedly *' of American 

origin, and was gro\\Ti l)y the a^oripnos throughout the continent 
from New England t<> Cliili. Its cultivation must have Ihjcn extromely 
ancient, for Tschudi^^ descril)C8 two kintls, now extinct or not known 
in Peru, which were taken from tombs a^jparently prior to the dyna8ty 
of the Incas. But thero is even stzonger ev&lenee of antiquity, for I 
found on the coast of Pern *^ heads of maize, together with eighteen 
species of recent sca-slioll, embeddt-d in a Ix'nrli which had boon upraised 
at least 80 feet alxivc the level of the sen. In accordance with this ancient 
cultivation, numerous American varieties have arisen. The nlx)ri<rinal 
form has not as yet been discovered iu the wHd state. A peculiur kmd,'^'' 
in which the gnuna, instead of being naked, are coneesled by hnaki aa 
nmch as eleven lines in length, haa been stated on inaoffloient evidence 
to grow wild in Brazil. It is ahnost certain that the aboriginal foim. 
would have had its grains thus protected'; but the seeds of the Brazilian 
variety produce, as I hear from Professor Asa (iray, and as is stated in two 
published accounts, either common or husked maize ; aud it is not cre- 



^ £iw Alph. De GondoUe's long diii- 
««Mioii in hie * Gdogniph. Bot./ p. M2. 

AVitli respect to New Englund, we Silli- 
maa'M 'American Joumal,' vol. xliv. p.Dl). 

♦ TnivcU in Pern,' Eng. trftnalal., 
p. 177. 

'Geolog. Obeerv.on 8. America,* 

1846, p. 40. 

Tliifl maize is figured in I3onn- 
foas* magnifloent wotk, *Hiat. Nat da 

Mius.' 183(;, PI. v. Ins. nml in the 'Jour- 
nal of Hort. Soc.; vol. i., m^i, p. 115, 



whcro on accouat ia given of the result 
of sowing tiie seed. A yoang Quaraay 

Indian, ou seeing thin kind of maise, 
told Augujitc St. Ililiiire {tee Do Can- , 
doUe, 'Geograph. Bot..' p. 051) that it 
giew wild in tlie linmid fosiMts of hia 

native land. 3Ir. Tcsclitmachcr, iu 
•Proc.Bofcton Soc. Nat. Hist.,' Oct. 10th, 
1842, gives an account of aowing the 
seed. 

" Moquin - Taudon, 'Q^ente d» 
Teratologic^' 1841, p. 120. 
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diUe that a wild 0p6oie8, when fint onltiTated, afaonld voiy so qvldUy and 

in 80 great a degree. 

Maizo has varied in an extraordinary and conKjMcuoiis manner. ]\Ietz"orW 
who paid pju-ticular attention to the cultivation of this pUint, makes twelve 
races (unter^urt) witli numerous bub-varietit^i ; of the lattor soino are 
tolerably ooostant, others quite inoaostani The different nu-es vary in 
batght from IMS M to only 16-18 inelies, as in a diraif Tatiety de- 
aciibed by Boiiafoa<?. The whole ear is variable in diape, being long 
and narrow, or short an I tliirk. or l)rani'hed. The ear in one variety 
is more tlian four times as ion^' as in a dwarf kind. The seeds are 
arranged in the ear in from six to even twenty rows, or are placed irre- 
gularly. The seeds are cobnued— white, pale-yellow, orange, red, violet, 
or elegantly stieaked with bhusk;" and in the same ear tee are 
eometiracs seeds of two ooloius. In a small oollectkni I found that a 
single prain of one variety nearly equalled in weight seven f^tminm of 
another variety. The shape of the seed varies greatly, being very flat 
or nearly globular, or oval; broader than long, or longer than bro;id; 
wifhoBt any point, or produced into a sharp tooth, and this tooth is 
BometimeB lecomd. One taiiely (the mgosa of BonafiMiB) has its seeds 
curiously wrinUecU giving to the whole ear aaingnkrappesianoe. Another 
Tariety (the eymosa of Bon.) carries its ears so crowded together that it 
is called ni'iis a hou'jmt. The seeds of some varieties contain much glu- 
cose instead of starch. Male flowers st^metimes appear amongst tlie female 
flowers, and Mr. J. Scott has lately observed the rarer cjise of female 
flowen on a.tme male panide, end likewise henu^hrodite flowers.^ 
Azara d^ribes*^ a variety in Foragoay the giains of whieh axe Tory 
tender, and ho states that several varieties are fitted fbr ^Wng cboked in * 
varioas ways. Tiie varieties also diflfer greatly in precocity, and have 
different powers of resisting dryneas and the action of violent wind.^* Some 
of the foregoing dififerenoes would cortainiy be coiusidered of specific value 
with plants in a slate of natoie. 

Le Comte states that the grains of all the -varieties which he enlti- 
vated ultimately assumed a yellow colour. But Bonafiras*? found that 
most of those wliich he sowed for ten consecutive years kept true to 
their proper tints ; and ho adds that in the valleys of the Pyrenees and 
on the plains of Piedmont a white maizo hu» been cultivated tor more 
than a century, and has undergone no change. 

The tall kinds grown in southern latitudes, and tfaeiefine exposed to 
great heat, require from six to seven months to riixn their seed; whereas 
the dwarf kinds, grown in northern and colder cllmataB, require only from 



' Die Getreidearten,' 1841, s. 208. " * Transact. Bot. fc>oc. of Edinburgh,' 

I hftTO modified • few of Melign's toI. Tiii. p. ^ 

siHtcm* ntH in accordance with those 'Yoyages dans TAni^qae M^ri- 

madt- hy ii<inftfniw in bia great work, dionnic,' torn. i. p. 147. 

•Hist Nat. du Mais,' 1836. '» Bonafous' 'Hist. Nat. du Maik* 

« Godraa, < De I'Eqitee,' torn, ii, p^ 81. 

p. 80; AL I>e OftDdoUe, idem, p. 951. n Idem, p. 31. 
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thvee to four monflus.** Poter Ealm," who particularly attonded to UiiB 

plant, says, that in tho United States, in proceeding from south to north, 
tho i)lants steadily diminish in bulk. Steeds broupht from Int. 87^ in Vir- 
pinia, and sown in lat. 48 -11° in New England, prodnce phuil.s which 
will not ripen their tieed, or riix-u tliem with tho utmost difficulty. So it 
is with seed canried from New England to lat 45^7^ m Osnada. 
taldi^ great care at fixst, the sonthem kinds aflex some year^ cnltnie 
ripen thdr Reed perfectly in their northern hamesj so that this is an ana- 
logous case with that of the conversion of summer into winter wheat, and 
conversely. When tall and dwarf maize arc planted to^'other, tho ilwarf 
kinds are in full flower Ix^forc the others have produced a single flower ; 
and in FennsylTania they ripen their seed six weeks earlier than the 
tall maize. Hetssger also mentions a EnropeBii maize whidi ripens its 
seed four wooks earlier tlian another European kind. Witli these facts, 
so plainly showing inherited arclimatisation, we mny readily l>f ]icve Kalra, 
who states that in Xortli America maize and some other plants have 
gradually been cultivated further and fiurther northward. All writers 
agree that to keep tho varteties of maise pnre thoy must be pbated 
separately so that they shall not eross. 

The effects of the climate of Europe on the American varieties is highly 
remarkable. Metzper obtained seed from various ports of America, and 
cultivated several kinds in Germany. I will give an abstract of the 
changes observed*^ in one case, namely, with a tall kind (Breit-komiger 
mays, Zea altiiasima) brought llrom the wanner parts of America. Poring 
the first year the plants were twelve feet high, and few seeds wem perfected; 
the lower seeds in the car kept true to thedr proper form, but the upper 
seeds became slightly chanp;r>d. Tn the second generation tho plants were 
from nine to ten foot in heiglit, and ripened their seed l)ctter ; the depression 
on the outer side of tho seed had almost di^ppeored, and the original 
beaatifni white eolofir had beoome dodder. Some of the seeds had evm 
become yellow, and in their now roonded fixrm they i^proaehed common 
European maize. In the third generation nearly all resemblance to the 
original and very distinct American y>arcnt-form wa.s lost. In the sixth 
generation this maize perfectly resembled a European variety, descril>ed 
as the second sub- variety of the fifth race. When Metzger published liis 
book, thia varielgr was still cnltivated near HeidBlherg, and could bo distin- 
goisbed ftom the common kind only by a somewhat more Tigorons growth. 
Analogous results were obtained by the cultivatkm of another Americsm 
race, the "white-tooth ct^rn," in \vhich the tooth nearly disappeanxi even in 
the second generation. A tliird race, the "chicken-corn," did not luodeigo 
BO great a change, but the seeds became loss polished and pellucid. 

These facts afford the most remarkable instance' laiown to ine 
of the direct aiid prompt actiou of climate on a plant It might 

•* Metzger, ' Getreidearten,* 206. * have consulted an old fiugUah MS. 
** * Description of Maize,' by P. Kahn, tmnsla^iiL 
nSi, im 'Snediah Aots,' voL iv. I • * GetraidflBrleii,' e. 208. 
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bare been expected that the tallness of the stem, the period of 
vegetation, and tlie ripening of the seed, would have been thus 
affected ; but it is a mnch more surprising fact that the seeds 
should baye undergone so rapid and great a change. As^ bow- 
erer, flowers, with their product the seed, are formed by the 
metamorphosis of the stem and leaTes^ any modification in these 
latter oigans would be apt to extend, through correlation, to 
the organs of fructification. 

Cahbitge (/?w,«s?Va ohracea). — Every ono knows how gr«itly the Tarious 
kinds of cablxige diifer in appearance. In tlie island of Jersey, from the 
efflaots of particular onltnze and of olzmate, a stalk has grown to Ilia height 
of sixteen feet, and *' had its Bpring ahoolB at the top oocapied by a mag- 
pie's nest : " the woody stems are not nnfrequently from ten to twelTe ftet 
in height, and are there used as rafters and as walkincr-^'ticks. We are 
thus reminded that in certain oonntrics plants bclongiug to the generally 
herbaceous order of the Crucifenu are developed into trees. Every one can 
appreciate the difference between green or red cabbages vnih great single 
heads ; BniflseI-«praDte with nmneroiu little heada; hroooolis and eanli- 
flowers with the greater nnmber of their flowers in an aborted condition* 
incapable of producing Reed, and Iwnie in a dense corymb instead of an 
open paniele; pavoys with their blistered and \vriukled leaves ; and l)orccole8 
and kales, wliich come nearest to the wild parent-form. There are also 
Tarious frizzled and laciuiatod kinds, some of such beautiful colours that 
Yilmotin in his Oatalogae of 1851 enmneiatea ton Tsrieties, Tslued aolely 
flar ornament, whidi are propagated by aeed. Some Idnda are less commonly 
known, ench as the Portuguese Couve Tronchnda* with the ril>s of its 
leaves greatly thickened ; and {h& Kohlrabi or chonx-ravcs, with their .stems 
enlarpre<l into great turnip-like masses above the pround; and tln' recently 
formed new race of choux-raves, already including nine sub-varieties, in 
vhich the enlai^ed part liea beneath the gronnd like a tnnipL 

Allhoni^ we see such gnat difiiBmioeB in the shape, aise, ooloor, anange- 
ment, and manner of growth of the leaves snd stem, and of the flower* 
stems in the broccoli and cauliflower, it is remarkable that t}i<< flowers 
themselves, the sce<l-])odR, and seeds, present extremely Klic:lit difrereneas 
or none at all.*^ I compared the flowers of all the principal kinds; those 
of the Couve Trouchuda are white and rather smaller than in common 
eahbages ; those of the Fdrtsnumfh hrocooli have nanower sepals, snd 
smaller, less elongated petals; and in no other cabbage could any dificrenoe 
be detected. With zeqwefc to the seed-pods, m the pnxple Kohlmbi alone. 



'Cabhftge Tirabf-r, 'Onrflener's 
Chron.,' 1856, p 714. qnnU-d from 
Hooker's 'Journal of ik)Uiny.' A 
waUdng^tiAk made from a eabbage- 
itallc is eibibited in the Hnaeom at 
Xew. 



« ♦ Jourunl (Ic la Soc. Imp. d'Horti- 
culture,' 1855, p. 254, quoted from *Gai^ 
tenflora,' Ap. 1855. 

« Godnn, 'De PEip^' km. iL pi 
52; Hetzr^er, 'Syst. Beschreibimg der 
Knit Koblarten,'' 1833, s. O. 
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do they differ, being a Utile longer and nuaawet fluoi wiu]. I made a 
oolleefeloii off llie seeds of twenty-eight diffesent Idnds* and most of fhem 
were undistiiigiuahable; when there was any difference it was exoeaaively 
slight; thus, the Rccds of yarious broccolis and cauliflowers, when soon 
in mass, are a little redder; those of the early green Ulra savoy are 
rather smaller; and those of the Breda iiiiii slightly larger than usual, but 
not larger than the seeds of the wild cabbage from the coast of Wales. 
What a oontnat in the amount of dilfeienoe is presented if, on the one 
hand, we oompaie the leaves and stems of the various kinds of cabha^B 
with their flowers, pods, and seeds, and on the other hand the corre- 
sponding parts in the varieties of maize and wheat! The explanation is 
obvious; the stcds alone arc valued in our cereals, and their variations 
have been selected ; whereas the seeds, seed-pods, and flowers have been 
Utterly ne^scted in the oabhage^ whilst many nsefol Tariations in their 
leaves and stems have been noticed and preserved from an extremely 
remote period, for cabbages were onltiTated by the old Celts.*^ 

It would be UHoless to give a classified description " of the nnmerons 
races, sub-races, and varieties of the cabbage ; but it may he mentioned 
that Br. Lindley has lately proposed ^ a ^stem founded on the state of 
development of Ihe terminal and lateral leaf-buds, and of the Hower^bads. 
Thns, L All the leaf-lmds aotive and open,M in the wiM-eabhage* kail, Ao. 
n. All the leaf-buds active, but fixrming heads, as in Brussel-spronte, 
itc. ITI. Terminal leaf-bud alone active, forming a head as in common 
cabbages, siivoys, &c. IV. Terminal IcAf-bud alone active and open, with 
most of the flowers abortive and succulent, as in the cauliflower and broccoli, 
y. All the leaf-bads active and open, with most of the flowers abortive and 
sooeolent, as in the sprooting^irocooli This latter variety is a new one, 
and bears the same relation to common broccoli, as Bmssel-apronto do to 
oommon cabbages; it pnddenly appeared in a bcl of common broccoli, 
and was found MthfuUy to traDsmit its newly-acquired and remarkable 
characters. 

The principal kinds of cabbage existed at least as early as the sixteenth 
oentaiy,*r so that nnmerons modifloations of str u ct ur e have been inherited 
fiir a long period. This fiust is the more remarkable as great care mnst 
b9 taken to prevent the crossing of the different kinds. To give one 
proof of this : I raised 233 seedlings from cabbages of different kinds, which 
had purposely been planted near each other, and of the seedlings no less 
than 155 were plainly deteriorated and mongrelized ; nor were the remaining 
78 all perfectly true. It maybe doubted whether many permanent varieties 
have been formed by intentional or accidental crosses; ibr such crossed 
plants are found to be very inconstant. One kind, however, called " Cottager's 
Kale," has Intely been pro<lnce<l by orossing common kale anil Brussel- 
sproats, recrossed with purple broccoli/^ and is said to be true, but plante 

•* Begnier, 'De rficonomie PaUique 'Gardener'a Chronicle,' 1859, p.992. 

des Oeltei.' 1818, p. iS8. V Alph. De Ouidolla, * GMogmph. 

''•^ Frr the elder Do Onndollo, in Bot* pp. 842 and 989. 

* Traiiimct. of Hort. Soc,,' vol. v.; and " 'Gardener'a Ghran./ Feb. 1858, p. 

Moizger ' Kohkrten,' &c. 1 28. 



CUAF. IX. 



CABBAGES. 



326 



nised bj me mm not noulj so oonsteiit in obanetar m any oomnum 

cabbage. 

Although most of tlio kinds keep true if carefully preserved from 
crossing, yet the seed-lxxls must y^ly examined, and a few Kcedlings 
are generally found false ; but even in this case the force of inheriiance 
Jb ahcnm, for, as Metzger has ramarked" when, (peaking of BnuBel-eproutB, 
tlw sanations genendl J lcM|> to fhesr**^^ Bat in 

Older tiiat any kind may 1x3 truly propagated there must be no great 
change in the conditions of life ; thus atbhages will not form heads in hot 
countries, and the same thing has been observed witli an English variety 
grown during an extremely warm and damp autumn near Paris.'^ 
Extremely poor soil also affects the characters of certain varieties. 

Mbet aathon believe that all the noes are deeeended from the wild 
cabbage ISofond on the weateni shores of Euope; but Alph. De OandoUe** 
forcibly argues on historical and other grounds that it is more probable 
that two or three closely allitxl forms, ^nerally ranked as distinct species, 
still living in the Mediterranean region, are the pjirents, now all com- 
mingled together, of the various cultivated kinds. In the ^amc manner 
ae ire have often aeen with domeetioated aoinudfl, the suppoeed mnltiple 
origin of the cabbage tfaxows no Ught ion the chaiaeteristio difleranoea 
between the eoltivated finrms. If our cabbages are the descendants 
of three or four distinct spt^cios, every trace of any sterility which 
may originally have f viste<l between them is now lost, for nom* of the 
varieties can be kept distinct without scrupulous care to prevent inter- 
ciQerins* 

The other cnltiTated ibmna of the genus Braaedca are 

according to the ?iew adopted by Godron and Metzger,7> from two apeeiea, 

Ji. jiapns and rajyi ; but according to other l)otamst« from throo spocics; 
whilst others af,'ain strongly suspect that all the^ic forms, both wild and 
cultivated, ought to be ranked as a single spocies. Bramica nainta has 
given ziae to iivo large groups, naanely« Swedish toniips (by some 
believed to be of hybrid origin)^ and OtittB, the seeds of which yield 
oiL Brassica rapa (of Koch) bas also given rise to two laoet, namely, 
j common turnips and the oil-giving raix>. Tlio evidenoe is nniisually clear 
that these latter plants, though so ditfercnt in external apiK>amnc«^>, belong 
to the same species ; for the turnip has been observed by Koch and Grodron 
to lose its thick roots in nncnltiTated soil, and when rape and turnips are 
sown together they oroes to snish a degiee that acazoely a single plant 
comes trae.'* Metager by oaltufs' convertad the biennial or winter rape 
into the annual or summer rape, — varieties which have been thonght 
by some authors to be spt^ifically distinct.'^ 
la the prodoctioa of large, fleshy, tomip^like stems, we have a case 



• 'Kohlartcu,' s. 22. 

^ Qodnm, *De VEsptee,' toiii. IL p. 

82; Metzger, • Kohlart^^n,* a. 22. 

7» 'GwRrapli. liot.; p. 840. 

Ti Godrou, ' Do I'Espix*,' torn. ii. p. 
54 ; Ibtzger, ' Kohlarten,* a 10. 



* Gardener's Chrou. aud Agricult. 
GaMtte;i85e,p.729. 
7< < GiirdciK r's Cliran. and Agticolt. 

Gazette,' 185r>, p. 7:50. 
7^ Metzger, ' Kohlartcu,' s. 51. 
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of analogous variation in throe forms wliich are generally ooiuddcrod as 
distinct species. But scarcely any mtjdification fw oms so ea.»jily acquired 
as a Faiccttlont enlargement of the stem or rotit — that is a store of nutri- 
ment h\id up for the plant's own future use. We sue tliis lu our radishes, 
beet, and in the leas graeisUy known "tomip-rooted" celery, and in the 
finoechib or Italian miefy of the (XMnmon fennel. Mr. Bnckman haa lately 
proved by hia intereating experiments how quickly the roots of the wild 
parsm'p can he enlarged, as Vilmorin formerly proved in tht; cn^^^ of the 
carrot.^' This latter plant, in its cultivated state, ditfcrs in Nrurci ly any 
character from the wild English species, except in general luxunuucc uud 
in the size and quality of its loota; but in the root ten wieties, differing 
in ooloor, ahap^ and quality, are cnltiTated " in England, and oome true 
by seed. Hence, with the carrot, tis in so many other cases, for instance 
wit'i the numerous varieties and sub-varieties of the radish, that part 
of the plant which in valued by man, falsely appears alone to havo 
varied. The truth is that variations in this pitrt alone haTO been selected ; 
and theaeedlinga inheriting a tendency to vary in the aame way, analogona 
modificationa have been again and again aeleoted, until at last a great 
amount of change has been effected. 

Fm Q'isuia mtiuum). — Most botanists look at the garden-|xja as speci- 
fically distinct from the lield-pea (/'. anumi). The latter exi.st.s in a 
wild state in Southern Europe ; but the aboriginal parent ot the garden- 
pea haa been Unind by one colleotor alone, aa he atatea, in the Crimea.^' 
Andrew Knigfat croaaed, aa I am informed by the Ber. A. Fitoh, the 
field*pea with a well-known garden variety, the Prusaian pea, and the 
eroas seems to have been perfectly fertile. Dr. Alefeld has recently studied'* 
the genus with care, and, after having cultivated alx)ut fifty varieties, 
concludes that they all certainly belong to the same species. It Ls an 
interesting Dact already alluded to, that, according to 0. Heer,**^ the peas 
Jbond in the lake-habftattons of Switaerland of the Stone and Bronae 
agea, bekms ^ extinct variety, with exceedingly small aeeda, allied 
to P. arveme, or fielil-ix;a. The varieties of the common garden-pea are 
numerous, and differ considerably from each other. For comparis<^n I 
planted at the same time forty-ouo English and French varictie^s, uud in 
this one case I will describe minutely their differences. The varieties 



7* The«o experimoTita by Vilmorin 
hftvc been quoted by inuiiy writers. An 
omineut butaniat, Frof. Dccaisuc, has 
lately ezpreaaed doabts oa tiie rabject 
from his own ucgative results, but 
these cannot be valued equally with 
potutivo results. Ou the oUier baud, 
M. Oanitea haa lately elated f'Gaid. 
Chronicle,' 1805. p. 1154) that ho took 
Boed from u wild carrot, frrowing far 
from any cultivated lund, and even in 
the flntgenenitkm the roots of bis seed- 
lings differed in being hfiindlo-shapcd, 
longer, aofter, and ien fibxoiu than 



those of the wild plant. From these 
BiMHllings he niaed^ aevetal disti&et 

varieties. 

^ Loodon'e *Bnoyolop. <^ Gaiden- 

ing,' p. 835. 

'* Alph. Do r'fiTiiliiIIe, •rJeograph. 
Bot.,' yOO. Mr. Jkntliam (' Uort. Jour- 
nal,' voL ix. (1855), p. 141) believes that 
gaiden and field peaa beknig to the 
8)uno species, uud in thia leepeet he 
diilers &om Dr. Targioni. 

^ 'BotraieBhe Zeitung,' 18G0. 8. 204. 

»• 'Die Pflaaam der P&hlbanlen,* 
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differ greatly in height,— namely from between 6 and 12 inches to 8 feet,"* 
— m iDumer of giowtib, and in period of mttixrity. Some ytaSe/tam differ 
in general aspect even while only two or three inches in height Theetama 
of the Prussutn pea are much bnxncliocl. The tall kinds have lai^r leaTOS 
than the dwarf kinds, but not in strict proportion to their height: — 
HatW Dirarf Monmouth has very large leaves, and the Pois miin h'ttif, 
and the moderately tall Blue Frunian, have leaves about two-thirds of 
the aiae of the talleat kind. In the Dtmeeroft the leafleta are rather amall 
and a little pointed; in the Qiteen of I)"'>ir/s rather nmnded; and in the 
Queen of Emjlnnd broad and largo. In those three peas the slight dif- 
ferences in tlie shape of the leaves are accompanied by slight difTi-rcnccs in 
colour. In the Fooi (/Ainf S'tn-i pin-chejnin, which l>oars purple liowors, the 
leaflets ia the young plant luu edged with red ; and in all the peas with 
purple florae the stipules are marked with red. 

In liie dilEnent varieties, one or two, or several flowers in ft small dnster, 
are borne on the same peduncle; and this is a difference which with some 
of the Leguminosnn is considored of specific value. In all tlie varieties 
the flowers closely ros« iiil>l(' onch other except in colour and size. They 
are generally white, somotuues purple, but the colour is inconstant even 
in tiie same wie^. In Wamar'$ Emperor, which is a tall kind« the 
flowers are nearly donbie the aifls of those of the Pow nain haltf, bnt 
Ilair^ Dwarf Monmouth, wliich has large leaves, likewise has largo flowers. 
The calyx in the Victor Ui Marrow i& large, and IQ BinJiop's Lomj Pinl the 
8c])als are rather narrow, lu no other kind is there any di^oreace in 
the flower. 

The pods and seeds, which with natural species afford such constant 
cfaazaetan, difibr greatly in the enltivated vaiieties of &e pea; and these 
are the 'valnable, and consequently the selected parts. Sugar peas, or 
Poif sin'!^ ["irrhftnin, are remarkable from their thin pods, which, whilst 
young, are cooked aiul eaten whole ; and in this group, which, according 
to Mr. Gordon includes eleven sub-varieties, it is the pod which differs 
most: thus Xeivtfs 2^"egro-po<hled pea has a straight, broad, smooth, and 
dark-pnrplo pod, with the hnsk not so thin as in the other kinds; the 
pod of another variety is extremely bowed ; that of the Pais geant is much 
pointed at the extremity ; and in the variety "a grands ovss s " the peas 
are seen through the husk in so conspicuous a manner that the pod, 
especially when dry, can hardly at tirst be recognised as that of a pcii. 

In the ordinary varieties the pods also diffiar much in size ; — in colour, 
that of WbotHford^s Grten Marrow being biigfat-green when dry, instead of 
pale brown, and that of the purplo-podded pea being expressed by its name ; 
—in smoothness, that of Danecro/t being remarkably glossy, whereas that of 
the Xe plus ultra is rugged; — in being either nearly cylindrical, or broad 
and flat; — in being pointed at the end as in TUurslvns Ji'thoun , or much 
truncated as in the American Dwarf. In the Auvergne pcu the whole end of 



A variety called the Rouneivid sorles), vol. i., 1835, \>. 'Mi. from which 
ettaios this height, aa ia stated by Mr. paper I have taken aomo foctd. 
Ooidoaui *Tkaii8Bct. Hort Soo.* (2iid 
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the pod is bowed upwards. In the Queen of the Dwarf « and in Scimitar 
pea* the pod is almost elhptic in shape. I here give drawings of the four 
most distinct pods produced by the plants cultivated by me. 



II. 



ui. 



IT. 




KIg, 41,— I^wJa Mid P)eas. I. Qtimi of Dwarfs. 11. Ainciloui I>warf. 
IV. l\>ii Ueaiit eiant parcbemia. a. I^aii O'liourke Pva. 
c. Knlgki'fl Tall Wliilv .Marrow, d. Ix:wts'tt Negru iVsa. 



111. Thurston** R>-llanc«. 
b. <Jucea of l>waria IVa. 



In the pea itself wo have every tint between almoet pure wliite, brown, 
yellow, and intense green ; in the varieti&s of the sugar jxas we have these 
Bame tints, together with rod passing through fine purple into a dark 
chocolate tint. These colours are either uniform or distributed in dots, 
Btrifl), or moss-like marks ; they depend in some cases on the colour of tho 
cotyledons seen through tho skin, and in other cases on tho outer coats of 
the i)ea itself. In the different varieties the pods contain, according to 
Mr. Gordon, from eleven or twelve to only four or five peas. The largest 
peas are nearly twice as much in diameter iis the smallest ; and the latter 
are not always borne by the most dwarfed kinds. Peas differ much in 
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shape, being smoofh and egAmBtH, emooth and 6tioiig» nearly oval in tiie 
Queen bf DtMuft, and nearly cabical and cnunpled in many of the laiger * 

IdndB. 

With respect to the value of the differences between the chief varieties, 
it cannot Ix^ (loubt<xl tliat, if one of t!ic tall f>>i<j't r-penn, vniXi purple 
flowers, tiiin-hkimiod pods of an extraordinary sliapo, ineluding large, dark- 
pnrple peas, grew wild by the side of the lowly Qwsen tftht Dwarf $, with 
white flowers, gxeyiab-green, founded leaves, scimitar-like pods, containing 
cbloDg, smooth, pale-coloured peas, which became matnre at a different 
season; or K>y the Bide of one of the pitr^intic sorts, like the ('hampioti (/ 
Ktt'fUuul, with k'iivesof {^re^it sizf, pointed pods, and large, green, crumpled, 
idmost cubical peas,— all three kinds would be ranked as indiaputab^ 
distinet specieB* 

Andrew Knight" has observed that the vaiieties of peas keep vety 
tniBt because tiiey are not crossed by insects. As far as the fitct of keeping 

true is concerned, I hear from Mr. Masters of Caiit<^rbiiry, well known as 
the originator of several new kin<ls, tliat certain varieties have remainf^i 
oonstant for a considerable time,— for instance. Knight's Blue Dwuij\ which 
esme out about the year 1820." Bat the greater nnmber of varieties 
have • aingtilarly short existence: thns London remai^** timt "sorts 
wliich were lii^dy approved in 1821, are now, in 1838, nowhere to be 
found ;" and on comparing the lists of 1833 with those- of l^^o."., T tiud tha 
nearly all the varieties have changed. Mr. Masters informs mo tliut the 
nature of the soil causes some varieties to lose their cliaracter. As with 
other plants, certain varieties can bo propagated tmly, whilst others show 
a determined tsndem^ to vary ; thoa two peas difilnring in riiape> <»» 
ronnd and the other wrinkled, were found by Mr. Masters \^itliin the same 
pod, but the ])lante raised from the wrinkled kind always evinced a strong 
tendency to j)rodn(Y^ round jx^tis. Mr. Masters also raised from a plant 
of another variety four distinct sub-varieties, which bore blue and round, 
white and round, blue and wrinkled, and white and wrinkled peas; 
and althongh he sowed these fbnr varieties aspaiately dnring aevecal ano- 
cessive yeara» each kind alw^rs reprodnced all four Idnds mixed t(^;ether I 
With resjiect to the varieties not naturally intercrossing, I have ascer- 
tained that the pea, which in this respect differs from some other Legu* 
minosa), is perfectly fertile witiiout the aid of insects. Yet I have seen 
humble-bees whilst sucking the nectar depress the keel-petals, and become 
80 ihiekly dngfeed with pollen, that some eoold hardly fidl to be left on 
the stigma of the next fbwer wiiich was visited. I have made inqniries 
from several great raisers of seed-peas, and I find that but few bow them 
separately ; the majority take no precaution ; and it is certain, as I have 
myself found, that true seed may l)e saved during at least several gene- 
rations liom distinct varieties growing close together.* Under those cir- 
eomstances, Mr. Fitch xaiaed, as he informs me, one varietiy for twenty 



« ' PhU. Tmnsnct.; 1799, p. 196. 
» * Ctnrdenor'a Magasine,' voL in 
1826. p. 153. 
** *Eneyolopwdia of Gaidoning/ p. 
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>V»; Dr. Anderson In the gfirno effect 
in tliu ' Bath Hue. Agricultural Pa|)cra,' 
voL iv. p. 87. 
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yetoB, which always came true. From the analogy of kidney-boans I 
should have expected * that occasionally, perhaps at long intervals of time, 
when some slij^ht degree of sterility had 8U[>crvened from long-continued 
self-fcrtilLsation, varit'ti<'5 thns growing near eaf'h other would have 
crossed; and 1 ahidi give in the eleventh chapter two cases of distinct 
TBdetioa which gpontaiMwnialy inftezcnNBed, as diown (in armamm heie- 
aAer to be eiplatiied) by the pollen of the one Wiety having acted 
diieotly on the secnis of the other. Whether the incessant supply of new 
Tarieties is partly due to such occasional and accidental crosses, and their 
fleeting existenco to changes of fashion; or again, whether the varieties 
which arise after a long course of continued self-fertilisation are weakly 
and aeon periafa, I cannot even oom'ectnie. It may, howerer, be noticed 
that aerenl of Andrew Knightte Tarieties, which have endured longer 
than most kinds, wore raised towards the dose of the last centory by 
artificial crosses; some of them, I believe, were still, in 18G0, vigorous; 
but now, in 1865, a writer, speaking' ''^ of Kniglit's four kinds of marrows, 
says, they Imve acquired a famous history, but their glory has departed. 

With leqieot to Beana (Faba vulyarU), I will say bat litlila Br. Alefeld 
has gi?Bn* short diagnoatic oharaoters of forty varieties. Every one who 
has seen a coUeeyon most have been struck with the groat diSerence in 
shape, thickness, proportional length and breadth, colour, and size wliich 
IxMins present. What a contrast between a Windsor and Horsc-lnnii ! As 
in the case of the pea, our existing varieties were preceded during the Bronze 
age in Switeerland by a peculiar and now eztmct vaiEiety producing very 
small beans.* 

Potato {Soluniim tuh< romm). — There is little doubt about the parentage 
of this plant ; for the cultivutal varieties differ extremely httle in general 
apiM-arancc t'rotii the wild s]w>cif's, which can V»c rccoguisod in its native 
land at the lirst glance.^ ihe varieties cultivated in Britain arc nume- 
rous ; thus LawBon " gives a desoription of 175 kinds. I planted e^tsen 
kinds in adjoining rows; their stems and leaves differed but little, 
and in several cases there was as great an amount of difference between 
the individuals of the same variety as Ixtweon the different vai-ieties. 
The flowers vary in size, and in colour hutwix'U white and purple, but 
in no other respect, except that in one kind the sepals were somewhat 
elongated. One strange variety has been described which always produces 
two sorts of floweis, the first double and sterile, the second tsn^ and 
IbrtileL* The fruit or benies also differ, but <»i]y in a slight degne.** 



** I have pabliahed fUl details of 6X« 
periments on thia subject in the * Gar- 
dener s Chronicle,' 1S57, Oct. 25th. 

*Qardener'ti (jiironiclc,' IStio, p. 

887. 

w • Bonplandia,' x., 1862, s. 348. 
O. Hot r, • Dit: Pdaosen der PlUil- 
Uiutcu,' Ibtiti, s. 22. 

** Darwin, * Journal of Be8eaiohai»* 
1845, p. 285. 



*' Synopda of Che Togetable products 
of Scotland, quoted in Wilson** * Briti«h 

Farming,* p. 317. 

" Sir G. Mackenzie, in ' Gardener's 
Gfanmide^* 1845, p. 790. 

'PutBOUe uml Virtuch, Versuch 
cinerMonographio dcr Kiirtofleln,' 1819, 
B. % lb. See also Dr. Audeiwu's ' 
cieaUoDs in Agricaltoie^* toL It. p. 
885. 
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The tubera, <m fhe other hand, present a wonderflil amoant of diTenity. 

This fact accords with tho piindplo tliat tho valuable and seleoted parts 
of all cultivated productioas present tho greatest ainomit of modification. 
Thoy differ much in size and 8hap«>, l)eing globular, oval, fliittenod, 
kidney-like, or cylindrical One variety from Peru is de8cril)e<l ^* as l)eing 
quite eteught, and at leeat aiz iDohee in length, though no thiokor than a 
man's fingar. The eyes or tmds differ in form, position, and oolonr. The 
manner in which the tubers are arranged OfQ the so-called roots is difliaratt; 
thus in the gurh:n-k<irtv:J- In they form a pyramid with the ai>ex down- 
wards, and in another variety they bury themstilves deep in the ground. 
Tho roots themselves nm either near tho surface or deep in the ground. 
The tubers also diiSer in fonoothness and colour, being externally white, 
red, purple, or ahnost blaek, and internally white, jellowj or almost Uaok. 
They differ in flavour and quality, being either waiy or mealy; in their 
period of maturity, and in tiieir cajiaeity for long preservation. 

As with many other plants which have been long propagated by bulbs, 
tnh'rs, cuttings, <?kc., by which means the same individual is exposal 
during a length of time to diversified conditions, seedling potatoes gene- 
rally display imramerable sliest difleranoes. Semal Taxietie^ even ygbea 
propagated by tubers, are for from oonatant, as will bo seen in the diapter 
OD Bud-variation. Dr. Anderson'* procured seed from an Irish purple 
potato, which grew far from any other kind, so that it could not at !ea.st 
in this generation have been crossed, yet the many seedlings varied in 
almost every possible respect, so that " scarcely two plants were exactly 
alike." SoffleofthepibmtswMeheloselyiesembledeachotheraboTegroand, 
psodneed ezbemely dissimilar tubers ; and some tubers whioh externally 
could hardly be distinguished, dififercd widely in quality when cooked. 
Even in this ease of extreme variability, the parent-stock liad some in- 
fluence on the progeny, for the greater number of the st^icdliiigs resenihkd 
in some d^ree the parent Irish potato. Kidney potatoes must be ranked 
amongst the most highly ealtivated and artifidal races; yet their peon- 
liantiea can often be strietly propagated I7 seed. A great authority, Mr. 
BiTers,'* states that "seedlings from the ash-leaved kidney always h&a 
a strong reserablnnoo to their parent. Seedlings from the fluku-kidney arc 
still more romarka! for their atlht renee to their parent-stock, for, on closely 
observing a great number during two sea.sous, 1 iiave not been able to 
observe the least difference either in earlineas, prodnottTenesi^ or in the size 
or shape of their tabeis.'' 



••j^Gardener'a Chronicle,' 18G2. p. 
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" 'Bath Society Agricult^ Papers,' 
Tol. V. p. 127. And 'Becreations in 
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lh» Vine ( VUi$ rtn^^era).— TAB besi snthoritieB consider bII oor gnpes bs 
tJie dflSOOndants of one spodes which now grows wild in western Asia, 
which grew during the Bronze-age wild in Italy,' and which haa recently 
been found fossil in a tufiiceous deposit in tho south of Fmnc^-.^ Some 
authors, however, entertain much doubt about the single parentage ol our 
cultivatod varieties, owing to the number of semi-wild forms found in 
Soathem Emope, especially Bsdeseiibed hy Okmeate,* in a forest in Spiun ; 
bat as 41i0 grape sows itself freely in Soathem Europe, and as several 
of the chief kinds transmit their characters by seed,^ whilst others aro 
oxtromoly variable, the existence of many different escaped forms could 
hardly fail to occur in countries wliero this plant lias been cultivated from 
tho remot<jat antiquity. Tliat tho vine varies much when propagated by 
seed, we may infiaar fkom the largely increased nnmber of mrieties snice 
the earlier historical records. New hot-house Yarieties are produced 
atanost every year; for instance,* a goldeit-eoloared variety lias been 
recently raiMd in "Rnciand ijrom a black grape without the aid of a croBS. 



> Ileer, *Pllansen der FfUilbanteo,* 

18G6, 8. 28. 

' Alph. De Candollc, *G<k>graph. 
Bot,* p. 872 : Dr. A. Tugicmi-TQBBetti. 

in *Jniir. Hnrt Soo.,* vol. ix. p. 133. 
For tho fosoil viiu' found by Ur. G. 
Planchon, $ee 'Nat. Hist Review," 
1865, April, p. 22i. 



100. 

* See an occuuut of M. Vibert'a ox- 
periment^ by Alex. Jaidaa, in *Mtfiii. 
do r Aoid. de LjoB,* torn. iL, 1852, p. 

108. 

^ ' Gardeuer'd Chronicle,' 1864, p. 
438. 
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Van Mods' reared a mnltitado ot varieties &om tho seed of one vino, 
which WB8 completely sepanled from all othecs, ao fhat there oonld iiot» 
at leaat in thia genention, ham been any aoaaing, and the aeedWngt pte- 
aented " les analogues de toutes les sortcs,** and difEered in ahnoat emy 

possible character both in the fruit nnd folia ctp. 

The cultivated varioti» K are extremely numerons; Count Odart says that 
ho will not deny tliat there may exist throughout tlio world 700 or 800, 
perhaps even 1000 varieties, but not a third of these have aoj' value. In 
the GatalQgne of fruit onltiTated in the Hoitfcnltonl Gardens of London, 
ptaUuihed m 1842, 99 varieties are ennmerated. Wh^erer the gnpe is 
grown many varieties oceur : Fallas describes 24 in the Crinioa» and Bnines 
mentions 10 in Cabo«l. The classification of the varieties has much per- 
plexed writers, and Count iKlart is reduced to a pographical system; but 
I will not enter on tltis subject, nor on tlie many and great differences 
between the TarietieB. I will merely specify a km eniiooa and trifling 
peenliazitieB, all taken from Odart^ hi^ily eateemed mnk/ fof the aake 
of ahowui^x the diversified variability of this plant. Simon has classed 
grapes into two main divisions, those with downy leaves and those with 
smooth leaves, but he admits tliat in one variety, namely tho Relmzo, tho 
leaves are either smooth or downy; and Odort (p. 70) Ktates that somo 
fvieljM hatno the nervea alone^ Mid other varietieB llieir young leaves, 
dowQy, whilst the old ones an smooth. The Pedro-Ximenes grape (Odart, 
pw 897) prei?ent8 a peonHarity hj which it can 1x3 at once recognised 
amonirst a host of other varieties, namely, fliat wlu n tho fruit is nearly ripe 
the nerves of the loaves or even the whole surface becomes yellow. Tho 
Bjirlx'ra d'Asti is well marked by several characters (p. 426), amongst others, 
" by some of the leaves, and it is alirays flw lowest on the branches, sud- 
denly heooming of a dark led oolonr* Several authors in chnsifying grapes 
hare tonnded thgir main divisions ou the Ixrries being either roimd or 
oblong; and Odart admits tho value of this chanicter; yet there is one 
variety, the Maccabeo (p. 71), which often pro<luccs Hniail round, and largo 
oblong, berries in the same bunch. Certain grapes called Nebbiolo (p. 129) 
present a constant character, sofflcient for their reeognition, namely, " the 
alight adhersnoe of that part of the palp which sarnnnds the seeds to the 
rest of the Ix'rry, when cut through transversely." A mMW"'ah Tariety is 
mentioned (p. 228) which likes a dry soil ; the fruit ripens well, but at the 
moment of maturity, if much rain falls, the l>errioii are apt to rot; on the 
other hand, the fruit of a 8wi.ss variety (p. 243) is valual for well sustain- 
ing prolonged humidity. This latter variety sprouts late in the spring, 
yet matures its fhiit early; other varieties (p. 362) have the fSmlt of 
heing too much excited by the April sim, and in consequence snffiv from 
frost. A Styrian variety ([). 2>i) has brittle foot-stalks, so that the 
clusters of fruit are often blown off; this variety i.s sai<l to be jxirticularly 
attractive to wasps and bees. Other varieties have tough stalks, which 
resjuit the wind. Many other variable characters could Im given, but the 
fbregoing flMsfes are snfltownt to show in how many small stmotnial and 
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coiustitatioiial dfltaite the vine varies. Dnzing the Tine diHoiuw m ¥tmn 
certain whole groups of TaiieticR^ Imvc Buffered for more from mildew than 
others. Thus *' the group of tlic Cliasselas, so rich in vari< ti( <, did not 
afford a sinp^lo fortimiito exception ; " certain other groups sufllred much 
lews; the true old Burgundy, for instance, was comparatively free from 
discajic, and tho Carmiuat likewise resisted the attack. The American 
Tines, which belong to a distinct species, entirely escaped the disease in 
France; and wetiins see t1 lat tho^o European Taiieties which best resist 
the disea<^e must have nrquirod in a slight degree tibe same oonstitationai 

pecuharities jis tlie American sfkccies. 

]\liifr MiiU>,rn/ (^fl>nls (ilba). — I mention this plant because it has 
Taried in certain characters, namely, in the texture and quality of the 
leaTeSf fitting them to aenre as food for the domesticated silkwoim, in a 
manirar not obserred with other plants ; bnt this has arisen simply from 
snch Tariations in the mulberry having l»een attended to, selected, and 
rendered more or less cnnstant. M. de Quatrefages* briefly descrilKs six 
kinds cultivate d m one vulley in France : of these the amourunso produces 
excellent leaves, but is rapidly Iwiug abandoned because it produce much 
finiit mingled with the leaTes : the anto/ino yields deeply ent leaTcs of the 
finest quality, hut not in great quantity : the chro is much sought for 
because the leaves can be easily collected : hwtly, the roso bears strong 
hardy leaves, produced in large quantity, but with the one inconvenience, 
that they are Itest ad)ipt« d for the worms after their fourth moult. MM. 
Jacquemet-Bounefont, of Lyon, however, remark in their catalogue (1802) 
that two snb-Taiieties haTe been oonfonnded nnder the name of tiie roto, 
one having leaves too thick for the caterpillaiB, tiie other being valuable 
bccanst the leaves can easily be gathered from the branches without the 
bark l)^'ing torn. 

In India the mull)erry has also given ri.se to many varici^ies. Tlie Imli.in 
form is t huught by many botanists to be a distinct six-'cies ; but as iioylo 
remarks,'" "so many Taiieties have been produced by cnltiration that it is 
dii&onlt to ascertain whether they all belong to one spedes;" th^ aie» 
as he adds, nearly as numerous as those of the silkworm. 

77ie Or<n>f;p Oroiij'.— We here meet with great confusion in tho s]x;ciftc 
distinction and parentage^ of the several kinds. Gallesio," who almost 
devoted his life-time to tho subject, considers that tliero are four species, 
namely, sweet and bitter oranges, lemons, and citrons, each of which has 
given rise to whole gnopa of varieties, monsters, and aanBOsed hybsids. 
One high authority'^ bdieveB that these four rapated speeies are all 



" M. Bouchnrdnt, in ' Coraptca Reu- 
dufl,' Dec. l8t, 1851, quoted in *0a^ 
dener'a Chron./ 18^2, p. 435. 

* * ^des rar les UalndieB aetuelles 
dn Vor a Soio,' 1859, p. 821. 

>° 'Piodactiveli«oaroesoflndia,'p. 
180. 

" <Tnat<daatnii,'mi. 'Teorift 
della Ri|»odaaiime Yegetde,* 1816L I 



quote chi( fly from this sooouJ work. 
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wMehhe gives a cnrioiwdifignmi of the 
Bupposed rGlationshi]) nf nil [ho f mns. 

Mr. Bonthnm, Review of Dr. A. 
Targioni-Tozzctti, 'Journal of Uort. 
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'vaiieties of flie nBA O&nu mtdka, but that the shaddock {(Htnu die««i- 
mana), which is not known in a wild state, is a distinct species; thoogh its 
distinctDflSS is doubtetl by anotlicr writer "of great authority on such 
matters," namely, Dr. rJnclianan lliiinilton. Alph. De Candolle,'* on the 
otiuT h;in<l — and there cannot l>e a more capable judpo~n<lv!inees what lie 
consiilers Bufficient evidence of the oran^^e (ho doul)ts wlietlur the bitter 
and sweet kinds arc spocifically distinct), the lemon, and citron, having been 
ftfund wild» and consequently that they are distinct. He mentions two 
other forms cultivated in Japan and Java, -which he ranks as imdoubted 
species; ho sjwaks rather more doubtfully alwut the shaddock, which 
varies much, and hn.M not been fiuiud wild; and finally he considers some 
forms, sueii as Adam's apple and the U;rgumolte, as i)rol>ably hybrids. 

I have briefly aUstracted these opinions for the siike of showing those 
who haTO never attended to snch snhjeets, how perplexed with donbt they 
aro. It ^uld, therefore, be nseless for my purpose to give a slcetdi of the 
conspicuous differences between the several forms. Besides the ever- 
recurrent difficulty of determining whether forms found wild arc truly alx>- 
rigrinal or are eseapttl setdliiigs, many of the forms, which must be ranked 
as varieties, transmit their characters almost jx^rfectly by seed. Sweet 
and bitter oranges diffiv in no important respect except in the favour of 
their fruit, but Oalieeio^ is most emphatic that both Idnds can be propa- 
gated by seed with absolute certainty. Consequently, in accavdaDoe with 
his simph rule, he classes them as distinct species; as he does sweet and 
bitter almonds, the pejich and nectarine, &c. He admits, however, that the 
soft-shelled pine-tree produces not only softrfiheiled but some hard-shelled 
asedlings, so that a little greater fovoe in the power of inheritance would, 
aoooiding to this role, zaiae Hw aoft-aheUed pine-tree into tiie dignity of an 
alx)riginally created spedea. The positive assertion made by Mac&yden'^ 
that the pii)s of sweet oranges produce in Jamaica, according to the nature of 
the soil in which they are sown, either sweet or bitter oranges, is probably 
an error ; for M. Alph. De Candolle inlbrms me that since the publication of 
his great wnk he has received acoonnta from Guiana, the AntOles, and 
Mauzitins, that in these oonnlzieB sweet oranges fidthfiilly tnmamit their 
chazaeter. Gallesio fonnd that the willow-leafed and the Little China 
oranges reproduced tlitir proi^er !t aves and fruit; but the seedlings were 
not quite e^jual in merit to their parents. The re<l-fleshed orange, on 
the other hand, foils to repro<luce itself. Gallesio also olxscrved that the 
eeeda of several other singular varieties all reproduced trees having a 
pecnlmr ph y a i og n oniy, but partly lesembling their parsnt-forma. I ean 
adduce another case : the myrtledeaved orango is ranked by all authon as 
a variety, but is very distinct in general as])cct : in my father's grcenhouRC, 
during many years, it rarely yielded any se( <l, but at hist produced one; 
and a tree thus raised wiis identical with the parent-form. 

Another and more serious difficulty in determining the rank of the 
severai fonna is that, according to GaUesio,^ tliey largely intercross without 



'3 'Geograph. R.t.,' p. 8G3. •Hook. r's ' Bot. Misa,' voL t p. 

^* *Tooria della Biproduzioue,' pp. 302; vol. ii. p. 111. 
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artifloml aid; llnis he porithrely states that seedi taken from lemon- 
trees (C. lemonum) growing mingled with the citron (C. medka), which 
IS gcnorally con'sifleml as a diBtiiict species, prodnced a gradiintod series 
of varicticH iKitwten tlieso two forms. Again, an Adam's apple was pro- 
duced from the seed of a swtict orange, which grew close to lemons and 
dtrauB. Bat eoeh fiieta hardly aid na in determining whether to xank 
thflae fonna aa apeeiea or Tarietiea; fior it is now known that nndonbted 
species of Yerboscum, Cistns, Fliinil]% Salix, ^c, frequently corass in a 
state of nature. If indeed it were proved that plants of the orange'tribe 
raised fi-ora these crosses were even partially sterile, it would Ix) a strong 
argument in favour of their rank as species. Galiesio asserts that this is 
the cass; hut he doea not diatingniBh between sleillity ftoin hyhridian 
and fiom the eflheta of cnltore; and he almoat deatroja the liiroe of this 
statement hgr another,'' namely, that when he impregnated the flowers 
of the common orange with the jwllen taken from iiTiflonbted nariff/rs of tho 
orange, moustrons fruits were produced, which included "litUe pulp, and 
had no seeds, or imperfect seeds.'* 

In this tribe of plants we meet with instanflea of two liighly remarkable 
ilwtB in TSgetable physiology: GaUesio^ impiegnatsd an orange with 
pollen from a lemon, and the fruit borne on the mother tree had a 
raised stripe of peel like that of a lomon Iwth in colour and taste, but 
the pulp was like that of an orange and included only imperfect seeds. 
The possibility of pollen from one variety or species directly aflFecting tho 
fruit produced by another variety or species, is a subject which I shall 
fixlly disenss In the ibllowing chapter. 

The second remarkable fact is that two eappoaed hybrids (for their 
hybrid nature was not ascertained) between an orange and either a lemon 
or citron produced, on the same tree, loaves, flowers, and fruit of both pure 
parent-forms, a.s well as of a mixed or omssed Tiature. A bud taken from 
any one of the branches and grafted on another tree produces either one ot 
the pure kfaida ore eapridooa tree reinodneing the three kinds. 'Whether 
the sweet lemon, which inolndea wi^in fte ime ihiit segments of diffiar- 
ently flavoured pulp,"* is an aoalogODS oasei, I know not Bat to this 
subject I shall have to recur. 

I will conclude by giving from A. Risso-' a short account of a very 
singular variety of tho common orange. It is the " citrus auranlium fructu 
variMi,'* whidioa the jasatg shoots prodooss ronnded-oval learea apotted 
witii yellow, borne on petiolea with heart^faaped wings; when theae learea 
lUl off, they are sneeeeded by longer and narrower leaves, with nndnlated 
margins, of a pale-preen colour embroidered with yellow, borne on foot^ 
stalks without winp;s. Tho fruit whilst young is jTcar-shaped, yellow, 
longitudinally striated, and sweet; bat as it ripens, it becomes spherical, of 
a reddish-yellow, and bitter. 

Peaek and Nedarvu (Amjfgdalm Penka), The beat authofitiea are 

<7 Oallceio < Teoria dfilla Biprodn- ^ ' Gacdenfir's Ghnmiole,' 1811, p. 

ziunc,' p. GO. 613. 

^ Gallflflio^ idem, pb 67. * Aniudes dn HtuAiin,' tcaa. zz. 

» Galkiio^ idem, pp. 75, 76. p^ 188. 



Chap. 2i. 



PEACil AND NECTARINE. 



337 



nearly ananimoiis that the peaeh has nevor heen found wild. It was intro- 
ddoed ftom Penia into Earope a little before the Christian era, and at this 
period few varieties existed. Alph. Do CandoUe,* from the fiiot of the poooh 
not having spread firom Persia at an earlier period, and from its not Iwving 



1 2 3 




Fig. 42— P(.uh AlnU'inl St..|,<.^, of natural i>\U. viewc^l t-ilgoway-. 1. rKijiin. n Kiipii-li r<Mili. 
X Double, cruufion-Howcred, Chinese Peacb. 3. Cbltuse Uom-j Peach. •4. Liig)i:>l) Almond. 
t. BwGcloiiA AloMMid. 9. IfalaflaAlnMML 7. 8olt«lMllcdIVieilob Alni«iid. D. Saqmw AliaoBd. 



pure Sanscrit or Hebrew names, believes that it is not an aboriginal of 
Western Asia, init came from the f> rra inrnqnita of China, The pnppo- 
sition, however, tliat the peach ia a infxlitievl almond which acquirccl its 
preseut character at a comparatively late period, would, I presume, account 
for these &ct8 ; on the same principle that the nectarine, the ofikpring of 
the peach, has few native names, and hecame known in Eniope at a still 
Uter period. 

» • Cicogroph. Bot.,' p. 882. 
VOL. I. Z 
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Andrsw Knight," from fiiiding that a aeedlmg-iree, raised ftom a Bireet 
almond fertilised by tfae pollen of a peach, yielded fruit qm'te like that 

of a peach, KusjK?cte<I tliat the peach-treo is a modifiod almond; and 
in this he has Invn followed by various authors.'* A first rafo ]>cach, 
almost globular in shapo, formed of soft and sweet imlp, surrounding a 
hard, much furrowed, and slightly-flattened stone, certainly differs greatly 
from an almond, with its sort, slightly farrowed, much flattened, and elon- 
gated stone, pnitocted by a tongh, greenish layer of bitter flesh. Mr. 
Beiitham* has particularly called attention to the stone of the almond 
being so much more flatt*^nod than that of the pcai h. But in the several 
varieties of thn almond, the stone differs greatly iu the degree to which it 
is compressed, iu size, shape, strength, and in the depth of the furrows, 
as may bo seen in the accompanying drawings (N08. 4 to 8) of such kinds 
AS I have been able to collect. With peach-stones also (Nos. 1 to 3) the 
degree of compressipn and elongation is seen to vary ; so that the 8t(me of 
the Chinese Ibmey-peach (fig. 8) is much more elongated and compressed 
than that of the (No. S) Smyrna almond. Mr. Rivers of 8awbridgeworth. to 
whom 1 am indebted for some of the specimens al>ove figured, and who 
iias had such great horticultural experience, has called my attention to 
seveial* Tarieties which oonnect the almond and tile peach. In Fnuioe 
there is a variety called the Peach-altuond, wliieh Ifr. IdTars formerly 
cultivated, and which is correctly dosi^riU'*! in a French catalogne as being 
oval and swollen, with the aspect of a pe^h, including a hard stone 
surrounded by a fleshy covering, which is sometimes eatable."* A re- 
markable statement by M. Luizet lias recently api)eared in the * Revue 
Horticole,'' namely, that a Peach-ahnond, grafted on a peach, bote daring 
1863 and 1864 almonds alone, but in 18G5 }^orQ six poa<^hes and no almonds. 
M. Carriiire, in commenting on this fact, cites the case of a double-flowered 
almond which, after producing during several years almonds, suddenly 
lK)ro for two years in succession s|»hericnl fleshy jK-aeh-like fruits, but in 
18G") reverted to it« former state and produced large ahuonds. 

Again, as I hear from Mr. Bfyers, the doubIe>flowering Chinese peaches 
resemble ahnonds in their manner of growth and in their flowers; tiie froit 
is much elongated and flattened, with the flesh both bitter and 8weet» bnt 



' Transaction!* of Hurt. Soc.,' vol. 
iii p. 1. and voL It. p. 869, and note to 
p. 37t). A coloured drawing h given 

of thi" hybrid. 

2* ' Gardoner'8 Chrotuclo,' 1850, p. 
SSL A writer, it may he presamed 
Dr. Lindley, remnrk.s rtn thi- pt'rfoct 
Borit'H whi''h may l>c foniifd lictweon 
the almond and tho poach. Another 
t.igh aathority, HSx, Rivers, who has 
had such wide t-xperiencr, htrongly 
snspects (• f lanlcnors Clironiolo,' I8(>3, 
p. 27) that pcaulies, if left to a strite of 
natnra, would in the ooone of time 



retrograde into thick-flesliod almonda. 
* * Jonmal of H<N>t Soc^* toL is. p. 

I OS. 

Whether this h the same variety 
OS one lately lucuiionod Cjard. Chrou.* 
1889, p. 1154) hy M. Oarr^ under 

tho name of Fersim intervicdta, I know 
not; this var. is said to be intemie<liato 
in nearly all its characters between the 
rimoad and peach; ii prtHiooes during 
succearive yean yray difticnt Idnda of 
fniit. 

^ Quoted in ' Card. Ciiron.' 186G, p. 
800. 
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not uneatable, and it is said to l>e of Ixjiter quality in China. From this 
stage one small step leads ns to such inferior peaches as are occusioually 
raised from seed. EVnr instanoe, Mr. Biven sowed a nnmlier of peaefa-stones 
imported from the United States, where they are collected for nusing stocks, 
and some of the trees raised by him proibicod i>earhes wliicli were very 
like ftlmoiKls in appearance, being small and hard, with the pulp not soften- 
ing till very late in the autumn. Van Mons*'* also states that ho once 
raised from a peach-stone a peach having the aspect of a wild tree, with 
fruit like that of the almond. From inferior peaches, snch as these jnst 
dcKcriltcd, we may pas.s l)y small transitions, through ch'ngstones of poor 
quality, to our best and most molting kimU. From this gra<lation, from 
the cases of sudden varifttion above rocorde«l, and from the fact that the 
pwih has not l)een fonii«l wild, it seems to mo by far the most probal)lo 
view, that the peach in the descendant of tlie almond, improved and modi- 
fied in a nuurveOoiis manner. 

One fiusi, however, is opposed to this ooneliision. A hybrid, raised by 
Km'ght from the sweet almond by the pollen of the peach, produced flowers 
with little or no pollen, yet bore fruit, having V>ecn api^arcTitly frrtilised by 
a neighl>ouring nectarine. Another hybrid from n swuet ahnoiid by the 
pollen of a uoctariue produced during the hr.st tiireo yetirs imperfect 
blossom^, bat afterwards perfiset floweciB with an abandanoe of pollen. If 
this slight degtoB of sterility cannot be accounted for by the youth of the 
trees (and this often causes lessenai fertility), or by the mcmrinras state of 
the flowers, or by the conditions to which the tr<^s were rx]vispd, these 
two coses woiild afford a strong argument against the peach being the 
descendant of the almond. 

'Whether or not the peadh has proceeded ftmn the almond, it haa cer- 
tainly given rise to nectarines, or smooth peaches, as they are calfod by the 
French. Most of the varieties both of the peach and nectarine reproduce 
thoinselvos truly by seed. Gallesio^ says he has vcrifiod this with respect 
to eight i"acesof the peiich. Mr. Rivers has given Home strikinp: instances 
from his own experience, and it is notorious that good peaches are con- 
stantly raised in North America from seed. ISany of the Americaa sub- 
Tanettes come tme or nearly tme to their kind, sndi as the white-bloflsom, 
several of the yellow-fruited freestone peaches, the blood clingstoiie, the 
hejith, and the lemon-elin'jstoiie. On the other Imnd, a clinj^stone peach 
lias been known to give rise to a freestone.'" In England it has Iwen 
noticed that seedlings inherit from their parents flowers of the same size 
and ooloor. Some chaiactsrs, however, ccmtrary to what might have been 
expected, often ace not inherited; such as the presence and form of the 
glands on the leaves.** With respect to nectarines, both ding and free- 



^ QnotM in 'Journal do la SoC; 
Imp. d 'Horticulture,' 1855, p. L>38. 

* Teoritt delLi Riproduzionu Vege- 
tale,' 1816k p. 86. 

'Ganieiiei's Ghnwdele,' 1862, p. 
liya. 

" Mr. Rivera, 'Gardoner'a Chron.,' 



1850, p. 774. 

3- Downing, ' The Fruits of America,' 
1845. pp. 475, 489, 4U2, 4l»4, 490. See 
aim F. Hichanx, 'Travels in K. Ame- 
rica' (Eng. trnnHat.). p. 228. For 
similar cases in France see GodroD, ' De 
TEspt'ce,' torn. ii. p. 97. 
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stones an known in North Amerioft to leprodnoa tiieinselns by seed.** 

In England the nov white nectarine was a seedling of the old white, 

and Mr. Rivers" ha< nronlod sovoral similar cases. From this strong 
tcndonoy to inlieritrtnee. wliioh l)oth ix-ach and nectarine trees exhibit, — 
from certain sligiit constitutional differences^ in their nature, — and from 
the great difference in their fruit both in appearance and flwonr, it is not 
snrprising, notwitfastaading that the trees diflSsr in no other fespeets and 
cannot even bo distingoished, as I am informed byHr.Bivors, whilst young, 
that they have been rankcil by some authors as sjxicilically di.stinft. 
Gallesio doas not doubt that they are distinct; even Alph. De Candolle 
does not appear i>erlectly {is-sured of their specilic identity; and an eminent 
botanist has quite recently maintained that the nectarine " probably cou- 
stttntes a distinot species." 

Henoe it may bo worth while to give all the evidence on the origin of 
the nectarine. The facts in tbemselvcs are curious, and will hereafter have 
to Ik) referred to when the inii>iirtant subject of bud-vnriation i> discussed. 
It is asserted" that tlie Boston noctarino wtis produceil fi. iin a ])eiuii- 
stone, and this nectarine reproduced itself by seed.^"* Mr. liivers states" 
that fhxn stones of three distinct varieties of the peach he raised three 
varieties of nectarine; and in one of those cases no nectarine grew near the 
parent peach-tree. In another instance Mr. Rivers raised a nectarine from 
a peach, and in the succceilin^r generation another nectarine from tliis 
necUirinc.'" Other such instances have been eoinmunicitcii to me, but 
they need not bo given. Of the converse case, namely, oi nectarine-stones 
yielding peaeh-tiees (both fi»e and cltng-stones), we have mx. nndoahled 
instances recorded by Mr. Rivers; and in two of these instances the parent 
nectarines ha^l liecn seedlings ftom other nectarines.^* 

With respect to the more cnrion.s case of full-grown peach-trees suddenly 
producing nectarines by bud-variation (nr sports a.s they are called by 
gardeners), the evidence is superabundant ; there is also good evidence of 
the anie tree pndndng both ix)acheB and nectarines* or half and half 
firnit;— bytins term Z mean afmit with the one-half a perfect peach, and 
fhe other half a perfect nectarine. 

Peter Collinson in 1741 recorded the first case of a peach-tree producing 
a nectarine,^- and in ITHHlie abided two other instances. In the .same work, 
the editor, Sir J. E. Smith, describes the more remarkable case of a tree in 
Norfolk, wbieh usually bore both perfect nectarines and perfect peaches ; 
bnt daring two seasoni some of the finiit weie hatf-and-hailf in natnn. 



M T3rickelr^. ' Nat. Hist, of N. Curo- 
liaa,' p. 102, and Downing » 'Fruit 
Trees,' p. 505. 

M •Gardener's Ohfodole,* 186% p. 
119G. 

^ The peach and nectarine do not 
sDcceed equally well hi tiie same soil : 
M« Lindley's ' Horticulture,' p. 351. 

Qo'lron. *Dd I'Esgibob,' torn, ii^ 
1859, p. 97. 

^ *Tmi»BOt Hort Soe.,' vtA. ri. 



p. 894. 

» Downing's ' Fruit Tt(x3; p. 508. 
* *G«id€fkei^s Chronicle; 1862, p. 

no:.. 

^" '.loiirnnl of Uoriicultuie,' Feb. 
6tli. 186G, p. 102. 
^ Mr.BiTem,in*6azdeiMr^sC9iioo./ 

ISm. p. 774 : 1 S(;2, p. 1195 : 18G5, p. 1059 ; 
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Mr. Salisbury in 1808^^ rccordB six othor cases of peach-trees producing 
iMctariiies. Throe of the 'vuieMes sie aamed; vis., the Atberge^ Belle 
Chevreuse, and Royal Gcorgo« This latter tree seldom Med to produce 
both kinds of fruit. He gives another case of a half-and-half fruit. 

At liadford iu Devonshire a clingstone ixsicli, purchased as the Chan- 
oellor, was planteil in 1815, and in LS'Jl, after having previously ])rofluced 
peaches aloue, bore on one branch twelve nectarines; in Ib^O tlie same 
branch yielded twaDty-six neotoriaea, and in 1826 fhirtgr-eix nechiriiiea 
together with eighteen peaches. One of the peachea waa almost aa smooth 
on one sirle as a neetanne. The neotarinea were aa dark aa, but amaller 
than, the Elrugo. 

At Becclcs a Royal (iforgo ]X'ach produced a fruit, " three imrts of it 
being peach and one ]jurt nectarine, quite distinct in appearance a^ well as 
in flavour." The lines of division were longitndinid, as represraited in the 
eogrsTiDg. A nectarine-tree grew five yards (torn this tree. 

Profe&sor Chapman states^ that ha has often aeen in Yirginin Twy old 
peach-trees l)earing nectarines. 

A \<Titor in the 'Gardener's Chronicle* says that a jKarli-tree planted 
fifteen years previously*'^ produced this year & nectarine between two 
peaches; a nectaiine-tree grew cloae by. 

In 1814* a Vangoard peach-tree prodnoed, in the nddat of its otdinaiy 
firoit, a single rod Koman nec tarine. 

Mr. Calver is stated tu have raised in the United States a seedling 
peach which produced a mixed crop of both [xaches mid nectarines. 

Near Dorking*" a branch of the Teton do \ cuus ^jcacii, which repro- 
dnoes itself truly by seed,** bore its own fruit "so remarkable for its 
prominent poant, and a nectarine rather amaller bnt well fbimed and qnite 
round." 

Tho previous cases all refer to iKaehes sutldmly producing nectarines, 
but at Carclcw" the unique case occurnd, of a necturuie-tree, raised twenty 
years before from seed and uevcx grafted, producing a fruit half peach and 
half nectarine; anhseqnently it bore a perfect peach* 

To anm up the foregoing fiM^ta: we have excellent evidence of peach* 
stones producing nectarine-trees, and of neetarine-stonea {ooducing peach- 
trees, — of the same tree Knrinp: ]>eaclies and nectarines, of i>each-ti-ees 
suddenly ]iroducing by bud-variatiun nectarines (sudi ii.etarines repro- 
ducmg uecuuines by seed), a« well as fruit iu part nectaruie and in part 
peach,— and lastly of one nectarine>tree first bearing half-and-half frnit, 
and aobseqnently tme peaches. Aa the peach came into existence before 
the nectarine, it might faave been expected from the law of leveisian that 



*3 * TtensBot. Hort 8oc.,' vol i. p. 

103. 

** Loadon'8 ' Gordenez^s Mag./ 182G, 
voL i. p. 471. 

« IbiJ., 1828, p. 53. 

«• Ibid., 1830, p. r)J>7. 

^ * Gardener's Chrouicle,' 1811, p. 
617. 



4" ^Qardaner's Ohromcle^* 18M, p 

589. 
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^ ' Gaidener'8 Cliron..' 18d4j, p. 531. 
" GodxoD, 'Do l'£gpece^' torn. U. 
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" ♦Gardeucr'8 Chrou.,' 1850, p. 531. 
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neetariiMS would give birfh by bad-TBiiatioii or by seed to peaches, 
oftener than peaches to nectarines; but this is by no means the case. 

Two explanations have been suggested to acconut for these conversions. 
First, tliat the jxi rent-trees have been in eviry ease liyltnMs '^ iH-twreii t!io 
]tL!irli 1 iiL'etarine, and have reverted by bud-vtu'iation or by seed to one 
ol their pure parent-forms. This view in itself is not very improbable; for 
the Monntaineer peach, which was xaised by Knight from the red nutmeg 
peach by pollen of the Tuilette hativo nectazine,^ prodnoes peat^es, but 
these axe said som<ftiii' S to partake of the smoothuess and flavour of the 
nectarine. But let it Ixj observed that in the previous list no less than six 
well-known varieties and several otlier unnnine<l varitities of the |K_'aeh 
have once suddenly inoducul perfect uectariutsi by bud-vaiiation ; and it 
would be an extremely rash supposition that all these TarietMS of the 
peachy which haye been coltiTated for years in many districts, and which 
show not a vestige of a mixed parentage, are, nevertheless, hy brids. A 
second explanation is, that the fruit of the peach lias lieen directly affectcxi 
by the pollen of the nectarine : althougli this certainly is possil)le, it cannot 
hero apply; for we liave not a shadow of evidence that a branch which 
has borne firait directly a&eted foreign poII«i is so inofonndly modified 
asafterwards to produce buds which continue to yield fruit of the new and 
modified form. Now it is known that vrhen, a bud on a peach4ree has 
once borne a nectarine the same branch has in PCYcral instances gone on 
during succpRsivL' years producinpr nectarines. The Carelcw nectarine, on 
the other hand, tirst produced halt-aiiil-lmlf fruit, and subsenuently pure 
peaches. Hence we may confidently accept the common view that the 
nectarine is a variety of the peach, which may be produced either by bud- 
-rariation or from seed. In the fi>Uowing chapter many analogous cases 
of bud- variation will be piven. 

The varieties of the jM ach and nectarine run in parallel lines. In lK)tli 
classes the kinds ditier from each other in the flesh of the fruit being 
white, red, or yellow; in being clingstones or freestones; in the flowers 
being large or small, with certain other characteristic difibrsnoes ; and in 
the leaTCS being serrated without glamb, or crenated and furnished with 
globose or reniform f^hiuds."'"^ AVe can hardly account for thi.s }>aralitlism 
by supposing that each viuriety of the uectai'ine is descended from n cone- 
sponding variety of the peach; for though our nectarines are certiiinly 
the descendants of several kinds of peaohes* yet a large number are the 
descendants of other nectarinee, and they vary so much when thus repro- 
duced that w e can scarcely admit the above explanation. 

The varieties of th(! j)eaeli have larj^'ely increascti in numlier since the 
Christian era, wlun from two to live varieties alone were known;** and 
the nectarine was unknown. At the present time, besides many varieties 
said to exist in China, Downing describes in the United IStates £oventy-uino 

" Alph. De Oandom 'G^ogmph. Hort. S(k-.; 18-12, p. 105. 

Dot..' p. 88(3. Dr. A. Tarj^ioni-Tozzetti. ' .Tnurnul 

Thompson, in Loudon's 'Eucyclop. ilort. !>oc.,' vol. ix. p. 1G7. Alph. do 

of GardeoiD^,' p. 911. CandoUc, * G^raph. Bot.,' p. 885. 
*Oa«akgiio of Fhdt in Gulden of 
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nativti and imported vaiiutius of the peach; aud a few yeuiK ago Liudle^^^ 
ennmented one hundred and sixty-fonz Tarietieeof the iK achood nectarine 
grown in England. Ilmvealieady Indicated the <diief points of diffexence 

between the several vazietieB. Nectarines^eren w hen produced from distinct 
kinds of peaches, always possess their own pecuhar fliivour, and are smootli 
and small. Cliugstoiio and fret^stone peaches, which difler in the ripe flesh 
either iirmly adhering to the stone, or easiij separating from it, also diftcr 
in the ehanotar of the atona itself; that of the twestonea or molten heing 
more deeply fiasoied, with the aidea of the flaaniea amooCher than in 
clingstone. In the various kinds, the flowers differ not only in .size, but 
in tlio Inrger flowers Uio petals are differently sluijxd, nion- iuil'i iratrd, 
generally n-d in the centre and ]>al^' towanls the nuir^'in; wlii rt a^ in the 
sQiallcr flowers the margins of the petal are usually more dai kiy coloured. 
One variety has nearly white flowem. The leavea are more or less 
aenated, and are either destitate of glands, or have glohoee or nmiform 
gUmds;^'* and home few peaches, such as the Brugnon, bear on the samo 
tzee both globular and kidney-shaped ^lands.*^ According: to Iiolwrtsun 
the trees with glandular leaves aw liable to blister, but not in any great 
degree to milduw ; whilst tlio non-glandular trees arc morc subject to 
ourl, to mildew, aud to the attacks of aphides. The varieties differ in the 
period of their matoriiy, in the fruit keeping well, and in hardiness,— the 
latter circumstance beJng especially attended to in the United States. 
Certain varieties, such as the Lellegarde, stand forcing in hot-houses Ixitter 
than other varieties. The flxit-peiudi of China is the most remarkable of 
all the varieties; it is so much duprefcsed tuwai'ds the summit, that the 
stone is hero covered only by roughened skin and not by a fleshy layer.*' 
Anotlier Chinese variety, called the Honey-peaeh, is remarkable from the 
fruit terminating in a long sharp point; its leaves are glandless aud 
widely dentate/'- Tlie Emperor of Kussia peivch is a thin! sitigular 
variety, having deej>Iy and doid>Iy serrated leaves ; the fruit is deeply 
cleft with oue-liuli jjrojectiiig considerably t>eyoud the other; it originated 
in America, and its seedlings inherit similar loaves.^ 

The peadh has also piodnced in Ohina a small oUmb of trees valued 
for ornament, namely the donhle-flowered; of these five varieties axe now 
known in England, varying from pure white, through rose, to intense 
crimson." One of those varieties, called the cnmcllia-flowcred, ]»ears 
flowers above 2{ inchwj in diameter, whilst those of the fi-uit-l)earini: kinds 
do not at most exceed li inch in diameter. The flowers of the doubie- 



f • Traussact. Hurt. ISoc.,' vol. v. p. 
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flowwed peaohes hftva the singular inoperly** of fireqnentiy imdiidiig 

double or treble firait. Finally, there Ls good reftson to believe that the 
peach is an almond profoundly modified; lnit whatever its orij^in may 
have licen, tlit'ic can lie no donbt tliat it lias yioKk-d duriiif? the l&st eighteen 
centuijcs many varieties, some of them strongly characterised, belonging 
both to the neetaiine md peach form. 

Aprkot {Prumut armetdam), — It ia o(Niimon1y admitted that this tree is 
descended from a smgle species, now found wild in the Caucasian regkm.** 
On this view the varieties deser%'e notice, Iu;cause th< y illnstiate differences 
supposed by some l)otanists to 1h( of sjiecitic value in tlie almond and plum. 
The best monograph on the apricot is by Mr. Thompson/'^ who deseribes 
Beventeen Tarietiea We haTB aeen that peaohea and nectarines vary in a 
strictly parallel manner; and in the apzioot, which forma a closely allied 
genus, wo again meet with variations analogous to those of the peach, as 
well as to those of the plnm. The varieties ditTer c(Misiderably in the 
shape of tlieir leaves, which are cither serrated or creuated, sometimes 
with ear-like appendages at their bases, and sometimes with glands on 
the petioles. The floiran are generally alike, bat are small in the Mascu- 
line. The friut vanea much in size, shape, and in having the satove 
little pnmounccd or absent ; in the skin being smooth, or downy as in the 
orange-apricot ; and in the licsh cliiigin^' to the stone, as in tlie last- 
mentioned kind, or in readily separating from it, as in the Turkey- 
apricot. In all these differences wo see the closest analogy with the 
varieties of the peach and nectarine. In the stone we have more important 
difliar e nees, and these in the caseof the plnm have been esteemed of specifio 
value: in some apricots the stone is almost spherical, in others much flattened, 
being either sharp in front or blimt at both ends, sometimes channelled 
along the back, or with a sliarj) ridge along both margins. In the IMoor- 
park, and generally in the Hem^di-ke, the stone presents a niufrular 
character in being jierforated, with a bundle of fibres passing through the 
perforation firam end to end. The most oonstKnt and important ohaiaoter, 
aooordmg to Thompson, jb whether the kernel is biUer or sweet ; yet in 
this respect we have a graduated diflferencc, for the kernel is very l^itter 
in Shipley's apricot; in the Ifemskirke less bitter than in some other 
kinds; slightly bitter in the Koyal; and "sweet like a hazel-nut" in the 
Bred^, Augoimiois, and others. In the case of the almond, bitterness has 
been thought by some high authorities to indicate speeiiio dififoranoe. 

Li N. Ameriea the Boman apiioot endures "cold and un&voniable 
situations, where no other sort, except the Masculine, will succeed ; and 
its blossoms bear quite a severe frost without injury."*' According to 
Mr. Bivers^ seedling apricots deviate but little from the cliaiauter of 
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tbeir taoe: in Fnoieo tiie Alberge is constantly repxoduoed from seed 
with but UtUe variation. In LficUikb,aocon]ing to Moofrevoft,'" ten Tanetiea 
of the apricot, "nxj difieront from each other, are onltiTated, and all are 

rmscd from sood, excepting one, wliicli is budJed. 

Plums (^I'rvptt^ M.v»V,7/',t>.. — Formf^rly the shxi, /'. fpiiiosa, wa«5 thon;.^Iit to 
be the parent of all our plums; l»ut now this honour is very comuiouiy 
aeoovded to P, inttiiitia or the bnllace, which is fbund wild in the Caucasus 
and K.-Western India, and is naturalised in England.'* It is not at all 
improbabte. In aoooidance with eouio observations made by Mr. BiTers,''' 
that lx>th tho-jf formf . which some botanists rank as a sinf^le Mpecies, may 
be the parents of our domf"?ticated plums. Anotlu r Buppost^l pnront- 
form, tbo r. domtUica^ is huid to bo fouud wild in the region of tho 




F1a.4ai— PlnniBtoofic.orii«tnntslxfe, vlftwed Uieially. 1. ttiUlMft Pldiit, 1 Sbropihin 
a BliwOiae. 4. OrlcuuL 6. ISItm. «. Deqyer't Victoria. Y. 



Caucasus. Godron remarks"' tluit the cultivated varieties may bo divided 
into two main groups, which lie Bupposcs to be descended from two 
aboriginal stocks ; namely, thoee with oblong fruit and stones pointed at 
both ends* hairing narrow separate petals and upright branches; and 
those with roundcd fnut, with stones bhmt at lx)th ends, with rounded 
petals and spreading br.inchcK. From what wo know of the variability of 
the flower)? in tho poacli u tv} of the diversified manner of growth in our 
Tarious fruit-tiecs, it is tiuiicult to lay much weight on these latter 



;o ''rrnvcls in tho Uimnluyan Pro 
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cbaraeteis. With lespeot to the shape of the fruit, we have oo&dusiTe 
evideiioe that it is extremely variable: Downing gives outlines of the 

plnms of two seedlings, namely, the rcil and imperial gages, raised from 
the greengage; and the fruit of lioth is more elongated than that of tlic 
greengage. The latter has a vury blunt broad stone, whereas the stono 
of the imperial gogo is " oval and pointed at both ends." These trees 
also diilbr in their manner of growth: " the greengage iis a yery short* 
jomted. Blow-growing tree, of spreading and rather dwarfish habit;" whilst 
its ofispring, the imperial gage, " grows freely and rises rapidly, and has 
lon-j; dark shoots." The famous Washington plum bears u glol)ular fruit, 
but it.s olllspring, the emerald drop, is nearly jls much el(»Mgated as the 
most eloagat*xl plum ligurud by Downing, Uiimuiy, Manning s prune. 
I have made a small collection of the stones of twen^-five kindi^ and 
th^ graduate in shape from the bluntest into the sharpest kinds. As 
characters derived from seeds are generally of high systematic imix)rt- 
ance, I have thouglit it wortli while to give drawinirs of the most dis- 
tinct kinds in my small coilLL'tiuu ; and they may Ix; sten to differ in a 
surprising manner iu size, outline, thickness, prominence of the ridges, 
and state of snz&oe. It deserves notice that the shape of the stone is not 
always strictly oonelated with that of the fruit: thus the Washington 
plwn k ^herical and d( pressed at the pole, with a somewhat elongated 
stone, whilst the fruit of the Goliath is more elongated, hnt tlie stone 
less so, than in the ^Vashington. Again, iicnyor s \ ictoria and Goliath 
bear fruit closely resembling eacli other, but their stones are widely 
different On the other hand, the Harvest and Black liargate plums are 
yery dissimilar, yet include closely similar stones. 

The varieties of the pimn are numerous, and differ greatly in size, 
shape, quality, and colour, — being briirht yellow, green, almost white, blue, 
purple, or red. There are some curious varieties, such as the double or 
Siamese, and the Stoneless plum : in the latter the kernel lies in a roomy 
cavity surronnded only by the pulp. The dimato of North America 
appears to be singularly fovoorable for the production of new and good 
Tarieties ; Downing describes no less than forty, seven of which of first-rate 
quality havt b« i n recently introduced into England.'* Varieties occasionally 
arise having an imiate adaptation for certain soils, almost as strongly pro- 
nounced as with natural species growing on the most distinct geological 
formations; thus in America the imperial gage, differently from almost all 
other kmds, " is peculiarly fitted for dry light soils where many sorts drop 
their fruit," whereas on rich heavy soils the fruit is often inaipiid.^ Uy 
fieither could never succee<l in i linking the Wine-Sour yield even a moderate 
crop in a sandy orchard near Shrewsbury, whilst in some parts of the same 
county and in its native Yorkshire it bears abundantly : one of my rela- 



** ' Fruita of America, pp. 270, 278, 
314, 284, 276, 310. Mr. Btvers taited 
CGaid. Chroii isns, j). 27)trom the 
I'riiiie-pc'cho, which l>e!irs Inri^'-, round, 
red pluim uu itiuut rububt uhuola, h 
fieedliiig which boan oval, smaller fruit 



on tihuots tital arc bo blunder U{» u> be 
almost peadulctts. 

'Gardener's Ghxoniole,' 1855, p. 

726. 

^ Dowuing's ' Friut Trccu,' p. 278. 
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tkxDS abo repeatedly tried in Tain to gzow this Tarielj in a sandy district 
in Stafioxdahiie. 

Mr. Rivers haa given'' a nniul)er of interesting ftcts, showing how truly 
many varietios can bo propagated by seid. Ho sowed the stones of twenty 
bushels <it tilt L:ret"n;i,'a^re for the sake of rai.smg stocks, and rlosoly observed 
the euedliiigs ; "all had tiie smooth shoots, the proiumeut buds, and the 
glossy leayea of fhe graengago, but the greater number bad amaller leayea 
and thoKna." Tbere are two kinda of damaon, one tbe Sbropahire 
with downy shoots, and the other the Kentish with smooth ahootB, and 
these diflFer Tmt slightly in any otlit r respect: Mr. Kivcrs sowed some 
biLshels of tlic K( nti^ili damson, ami all the .s< < dliiiu^s lirul smooth shoots, 
but in some the truit was oval, iu others round or roundish, and la a icw 
the froit ma small, and, except in being sweet, closeliy resembled that of 
the wild sloe. Mr. BiTers gives several other striking iiMtances of inhe- 
ritsDoe: thus, he raised eighty thoosand seedlings from the common 
German Qnrtscho phini, and " not ono couKl be found van ing in the 
least, in toliago or habit." Similar facts were ohscrved with the IVtitc 
Mirabeile plum, yet this latter kind (as well a» liie Quetsche) is known 
to have yielded some well-established varieties ; bat, aa Mr. Bivers zemarks, 
they all beloog to the same gnmp with the Mirabeile. 

Cherries (^Prunm cerasus, avium, &c). — Botanists believe that our culti- 
vated cherries are descended from one, two, four, or even more wild stocks.'" 
That there must be at least two parent-Bptrios we may infer from the 
sterility of twenty hybrids raised by Mr. Knight iwm. the moreilo fertilized 
by poUen of the Elton dierry ; for these hybrids prodnoed in all only five 
oherries, and one alone of these contained a seed.'* Mr. Thompeon** haa 
classified the varieties in an apparently natural method in two main groups 
by characters taken from th<> ftowers, fruit, and leaves; but some varieties 
which stand widely separate iu this classitication are quite fertile when 
crossed ; thus Knight's Early Black cherry is the product of a cross between 
two snob kinds. 

Mr. Knight states that seedling oberxies are more vamble than thoae 

of any other fruit-tree." In the Catalogue of the Horticnltnral Society 
for 1842, eighty varieties are enumerated. Some varieties present siugular 
characters: thus the flower of the Cluster cherry includes as many as 
twelve pistils, of which the majority abort; and they aro eaid genei-ally to 
produce from two to five or six cherries aggregated together and borne on 
a single pednncle. In the Batafia cherry several floww>pednndes ariw from 
a common pedmide, ap\v:iri Is of an mch in length. The fruit of Gasooigne*8 
Heart has its apes produced into a globule or drop: that of tlie white 



'Gardener's Clironicle,' 1803. p. 
27. Bageret, in bis ' Pomologie Phys.,' 
p. 346, enumerates five kinds which can 
be propagated in France by seed: §ee 
also Downing's ' Fruit Trees of Anie> 
ricti,' p. 305, 312, Arc. 

7* Coroparo Alph. De OuidoUo, 
' Gcograph. Bot./ p. 877 ; Bentham and 



Tarj,'i iii-'l'nzzctti, in 'Hnrt. Jonrriiil,' 
vol. p. 1G3; Godron, * De i'Ebpcue,' 
torn. ii. p. 92. 

^ 'Tiansaot Hovt. Soe.,* vol. v., 
1824, p. 2'»r>. 

^ Ibid., aecoud tiurics, vol. i., Iti25f 
1). 248. 

« Ibid., vol. ii. p. 138. 
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Hungarian Geui baa almost tnnapaient flesh. Tbe Flemish ehetry is "a 
yery odd-Iooldiig tndt,** mneh flattened at the summit and base, with the 

latter (lei_'ply furrowed, and borne on a stout very short footstalk. In 
the Kentish <'l!crry the stone adheres so firml}' to the footstalk, that it can 
Vh' drawn mit of the tlesh ; and this rende rs the fruit well fitted for 
drying, i lie Tobacco-louved cherry, according to Sagcret and Thompson, 
produces gigantic leaTes, more than a foot and sometimes even eighteen 
inches in length, and half a foot in bceadth. The Weeping cherry, on 
the other liand, is valuable only as an ornament, and, according to 
Downing, is " a channing littlo tree with slender weeping branches, 
clothed with small almost myrtle-like foliage." There is also a peach* 
leaved variety. 

Sageret desoribes a remarkable variety, k grioHkr de la Taumaint, wfaidi 
bean at the same time, even aa late as September, flkmers and fruit of all 
degrees of maturity. The fruit, which is of inferior (juality, is borne on 
long, very thin footstalks. But the extraordinary statement is made that 
all the leaf-bearing shoots spring from old dower-buds. La<;tly, tliero is 
an important physiological distinction between those kinds «>f clierri^ 
which bear fruit on young or on old wood; but Sageret positively asserts 
that a Bigaivaau in hit gaiden bore fruit on wood of both ages.** 

Apple (Pifnumdui)* — ^The one soureo of doubt felt by botanists with 
respect to the parentage of the apple is whet iter, besides I\ 7iuiliis, two or 
three other closely allied wild forms, namely, I', accrha and prwcox or 
jKiradisuiai, do not deserve to l)e ranked as distinct spocies. The P. 
prceeox is supposed by some authors ^ to bo the i)areut of the dwarf para- 
dise stock, which, owing to the fibrous roots not penetEBtmg deeply into 
the ground, is so largely used for grafting; but the pawu^iaA stock, it 
is asserted,'** cannot bo propagatetl tnu' by sood. The common wild crab 
varies consideraltly in England; but many of the varieties are iK'lieved 
to bo escaped seed lings,"'' Every one knows the great difteronee in the 
mamier of growth, in the foliage, flowers, and especially in the fruit, between 
the almost innxuneiable variettes of the appla The pips or seeds (as I 
know by comparison) likewise differ considerably in shape, size, and colour. 
The fruit is atlaptod for eating or for C(X)king in different ways, and keeps 
for only a few weeks or for nearly two years. Some few kinds have the 
fruit covered with a powdery becr&tiou, called bloom, like that on plums ; 



" Tlx H' s( vt ral .^tiitementti aret«ken 
from fhi' iniir lollowiufj works, which 
may, 1 LcUevw, Lc truiit<.*d. Thuiupson, 
in * Holt. Tranaaot.,* Me above; Sago- 
ri t*H ' P(iinr>lo!,'ie Tliys.,' I8:{0, jip. 358, 
:MA, 'Ml, :?7'.i : ' Catalogue of the Fruit 
in the Gtuiti u uf Hurt. Boc.,* 1842, pp. 
57, 60 : Dowmngr, * The Fruits of Ame- 
rica,* ISl.-i, pp. 189, llt5, 200. 

Mr. I>owo Ktutes iu hw 'Flora of 
Madeira' (quoted iu '(iard. Cliion.,' 
1862. p. 215) that the P. maliM, with lis 
nearly senile (riiik,nuigo8 Atfther south 



than llio long-blolkcfl P. uailxi, which 
i*' entirely nliM iil in Mndeim, the Ciinii- 
riei<, and apparently iu Tuttugul. Thiii 
Ikot .suppurta the belief that thuee two 
fonns th^serve to lie called t>])c-cieB, But 
till- rlii.ractt rs s< ]»unitin^ them arr^ of 
blight iniporUiuce, and of a kind kuowu 
to Tuy in other cnltiTated frnit-txees. 

^ See 'Joum. of Hurt. Tour,' by 
Deputation of the Otlwlonian Hort. 
b«xj., 1623, p. 4.V.). 

^ H. C. WaU^n, ' C} UleBritennica/ 
V(d. i. p. SSI. 
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and "it is eitremely remarkable that this ooonrs almost exclnsiyely among 

varieties cultivated in Ras^ia.*'*'^ Auothor RussiAn apple, tlie white Astracm, 
possjs^es the .siii;^ular property of l>(>coinincj trani^pinnit, wli.-n ripr', like 
some sorts of crabs. The 't ni eUnie hits iive prouiiueut ridges, hence its 
name; the api iioir is nearly black: the twin eluUer pippin often bears 
fruit joined in pairs.*' The trees of the aeveial aorta dillbr greatly in their 
perM)ds of leafing and flowering; in my orchard the Court Pendu Plat 
produces its leaves so late, that during several springs I have thought it 
dead. The Tiffin apple scarcely l>ears a leaf when in full bl(X)m ; the 
Ci>rnish crab, on tlie other haml, bears so many leaves at this period tluit 
the flowers can hardly bo seen/'' In some kinds the fruit ripens in mid- 
aommer; in others, late in the antamn. These several diisrerenoea in 
leafing:, flowering, and fruiting, are not at all necessarily correlated ; for, 
a^ Andrew Knight has roinarkod,*" no one can judge from the early flower- 
ing of a now soodlincr, or from the early shedding or change of colour of 
the leaves, wiiethor it will mature its fruit early in the season. 

The varieties differ greatly in constitution. It is notorious that our 
summers are not hot enough for the Newtown Pippin,** which is the glory 
of the orchards near New York ; and so it is with several varieties which 
we have imported from the Continent. On the other hand, our C<nirt of 
Wiek succeeds well under the severe climate of Canada. The t 'ah'Ulf roii<f>- 
ile. Micoud occasionally bears two crojis during the same year. The IJurr 
Knot is covered with small excresoenoes, which emit roots so readily that 
a hroneh with hloasom-bnds may he stock in the ground, and will root 
and bear a few frnit even during the first ycar.^' Mr. Rivers has recently 
descrilu *1 "■ some seedlings valuable from their roots running near the 
surface. One of these seedlings was remarkable from its extremely dwarfed 
size, "forming itself into a bush only a few inches in height." Many 
varieties are particularly liable to canker in certain soils. But perhaps the 
strangest oonstatatiooal peonliarity is that the Winter Miyetm is not 
attacked by the mealy bug or coccus ; Lindley "'^ states that in an orchard 
in Norfolk infested with these insects the Majetin was quite free, though 
the stock on which it was grafted was affected : Knight makes a similar 
statement with respect to a cider apple, and adds that he only once saw 
these insects just above the stock, but that three days afterwards they 
entiiely disappeared ; this apple, however, was raised from a cross between 



^ Loudon's * Gardeaer^s voi 
Yi., 1830, p. 83. 

^ See ' Catalogue of Fruit in Garden 
of Hort. Boo.,* 1842, and Downing'a 
* American Fruit Trees,' 

^ Loudon' H 'Gardener's Magazine,' 
vol. iv., 1828, p. 112. 

* ' The Culture of the Apple,* p. 48. 
Vun Mona innkes the Hume n niark on 
tho pour. ' Arbros Fruitiers,' torn, ii., 
183C, p. 414. 

«• lindley's * Hortioultare,* p. 116. 
Sm also Knight on the Apfile>Troo, in 



' Tr innot. of Hort. 8oc.,' vol. vi. p. 

22\). 

•» 'Tranaact. Hort. Soc.,' voL 1. 1812, 
p. 120. 

^ ' Journnl of HoftEooltiue,* March 

13th, IHOG, p. 194. 

*■ ' Traufcact. Hort. Soc.,' vol. iv. p. 
68. For Knight's case, iesvol. vi. p. 
547. Wlii tl tlif cnrcna first npjKiarwl 
in this country, it is said (vol. ii.p. 1G3) 
that it was more injurious to aab-atocks 
than to the apples gialled on them. 
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tbeCtolden Harvey and the Siberian Gmb; and the latter, I beljerepis con- 

sidcred by Boine author?? as speeifioally distiaot. 

T!i<' famous St, Valory apple must not be passed over; the flower }ias 
a (loul)lu calyx with ton divisions, and fourteen styles surmounted by 
conspicuous oblicjue stig:uis, but is destitute of sUtueas or corolla. The 
frait IB constricted loand the middle* and is formed of fire seed-cellB, 
sarmoanted by nine other cells.** Not being prorided witti stamens, the 
tree rcimres artificial fertUintbin; and the girls of 8t. Yalery annually • 
f^i to " t'n'-r •;■.<! X ei'^h marking hor own fruit with a ribbon: 
and as ditTon tit {))!le!i is used, the frait differs, and wo here have an in- 
stance of tlie <lirect action of foreign pollen on the mother-plant. These 
monstrous apples include, as we have seen, fourteen seed-cells ; the pigeon- 
apple,** on the other hand, has only fiiur, instead of, as with all common 
applos. five cells; and this certainly is a remarkable difference. 

In the rataloE^io of applet puldislicd in l^i2 by the Horticnltural 
•S M'ioty, 897 varieties are enumci it - 1 ; hut tlio differenco„s l)etween most 
of them are of comparatively httle interest, as they are not strictly 
inherited. No one can niso, for inrtance, from Die seed of the Sibeton 
Pippin, a tree of the same kind ; and it is said that the " Sister Bihston 
Pippin" was a white, semi-transparent, sour-flished apple, or rather larf:;o 
crab.'** Yet it is n mi t ik ■ to suppose that with mo<;t varieties the cha- 
racters are not to a eertaiii extent inherited. In two lots of s»>.edlings raised 
from two well-marked kinds, many worthless, crab-like seedlings will 
appear, but it is now known that the two lots not only usually differ teom 
each other, but resemble to a certain extent their parents. We see this 
indeed in the several sub-groups of TiU- rtt<, !^vv otingS, Codlins, Pear- 
nviins, Tieinettas, Sec.,"*' wliich are all believed, and many are known, to be 
deseendod from oth< r varieties bearing the same names. 

J'firs (I'yius cDrniifiiii'i). — I need say little on this fruit, which varies 
much in the wild state, and to an extraordinary degree when cultivated, 
in its firnit, flowers, and foliage. One of the most celebrated botanists in 
Europe, M. Decaisne, has caiefullj studied the many varietieB;*' althoogh 
he formerly l>elievc l that they were derived from more than one speeios, 
ho i'^ now convinced tliat all Ix loug to one. He ha'^ arrived at this eonclu- 
sioii Iroin finding in the several varieties a jx-rfeet gi-adiitiou between the 
most extreme characters; so perfect is this gradation that he maintains it 
to be impossible to classify the wieties by any natural method. IL De- 
caisne raised many seedlings from four distinct kinds, and has car^Uy 
recorded the Tariations in each. Notwithstanding this extreme degree of 



•* 'Hem. de la Soc. Liuu. dv raris," 
tom. iii., 1825, p. 164; and Swinge, 

» Bull. tin. r.nt.' 1S:)0, p. 117. 

^' ' Cianitucr's Chronicle,' 1819, p. 
24. 

** R. ThmnpRon, in ' Gaidener's 

Clir )!!..• isr.O. p. 7SS. 
'J' Susoret. •Pomologi*' Phyaiolo- 



giqiio,' 1830, p. 203. Downing s ' Fruit 
Traes,* pp. 130, 134, 139, Ac. Loudon's 
• Oarilc'iK-r's Mii;r..' vi>l. viii. p. 'Ml. 
Alt xis .Ionian, ' I ><' rOrieine dt'.s divcrsie."* 
Varielcij,' in ' SKin. de l -Vcatl. Imp. de 
Lyon,* tom. u., 18512, pp. 95, 114. '-G«w 
denei^B Ohzvmiole,' 1850. pp. 774. 7S8. 
*Gompte8Bcndiu.*Jttly titli, 1863. 
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Tariability, it is now ixnitiTelf known fhat many kinds reprodnce by seed 
the leeding diaracters of their raoe.** 

Strawhr tries (Frnij'nin). — This friiit is rcmftrkahlo on account of the 
nnmbj^r of species whieh bavel)een cultivated, and froin their rapid improvc- 
meut witliin tho l ist titty or sixty years. Let any on.' eoMjp ire the fruit of 
one of the largest varieties exhibited at our Shows witli tiiat of tho wild 
wood strawberry, or, whicli will be ft fidrer comparison, witb the somewhat 
larger fruit of tho wild American Virginian Strawberry, and he will see 
wliat prodigies horticulture has eflfected.*'^" The nnmber of varieties has 
likewise increased in a surprisiofjly rapid manner. Only three kinds were 
known in Fmncc, in 17Mi, where this frait was early cultivated. In 
17G6 five species had been iiitroducod, the same which are now cultivated, 
but only five Tsxieties of Fragaria vt9ea, w^th some snb-varieties, had been 
prodnoed. At the present di^ the -vaxielies of the several species are almost 
innumerable. The 8ptx;ies consist of, firstly, ti n w^od or Alpine cultivated 
Rtrawlxjrries, descended from F. ivf^-o, a native of Knropo and of North 
America. There are ei<iht wilcj European varieties, as ranked by Puchoano, 
of /•'. visaif but several of these are considered species by some l)otajiists. 
Secondly, the green strawbeirieB, descended fiom the Eniopean F. cottina, 
and little cultivated in England. Thirdly, the Hantbois, from the Enro- 
pean F. elatior. Fcmrthly, tlie Scarlets, descended from F. Virgim'nwi, 
ft native of tho whole breadth of North America. Fifthly, the Chili, de- 
.scendod from F. ('hihr'nuis^ an inliabit'iiit of the west coast of the temperate 
parts both of North aod South Auisrica. Ltistly, the Pines or Caroliuas 
(including the old Blacks), which have been ranked by most authors under 
the name of F, gmndifiora as a distmct spedes, said to inhabit Surinam ; 
but this is a manifest error. This form is considered by the lughest 
authority, !\T. Gay, to be merely a strongly marked race of ('Mfom^is.^''* 
These fiv(> or six forms have been ranked by most iHitanists as sjxicifically 
distinct ; t>ut tiiis may be doubted, for Andrew Knight,'^- who raised no less 
than 400 crossed steawberries, asserts that the F, Vtrginiaiia, CfhSoemi*, 
and grandifiom "mBj be made to breed together indiscriminately,'* and he 
found, in accordanee with tho principle of analogous variation, " that similar 
varieties could bp nl itaine l from the scefls of any one of them." 

Since Knight's time there is abundant and additional L'vidence of 
the extent to which the American forms spontaneously cross. Wo owe 



Tnirdi^nor'rt Clirnnirle,' 18i>6, p. 
804; 1857, p. 620; lbG2, p. 1195. 

MO Most of the largest cultivated 
fftrawbemes are the deHcondnnts «>f F. 
fjraiuh'Jlurt (<r fln'lwniti.'i, and I bnvf 
8e«n no account of these forms in tiicir 
wild state. Uethuen's Bcnrlet (Down- 
ing, • Fniitfl*' p. 527) has immense fruit 
nf tilt"' liirprfst s'i/o, ' ati*l 1m loriir-* to tlic 
section descendotl from F. Virginiana; 
and the Amit of Uiis species, aa I hear 
f ram Prot A. Gray, n only a litUe larger 



tlmii tliiit of F. v^KOf or onr conunon 
wood strawlierry. 

* Le Fnisi'er,' par le Oomte L. de 

I-nmhertye, 18C4, p. 50. 

' Tmnsact. Hort Soc,' voL iii. 
1820, p. 207. 
^ Seem aeeotmt by Prof. Decaiane, 

and by ofiirr.>* in ' GnrdmrTB Chmniclp,' 
lSr/_», jK lutd 1H5S. i-. 172 ,- nn.l 

Mr. liurnefs paper in ' Hort. Soe. 
Transact.,* vol. vi^ 1626, p. 170. 
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indeed to 8Dch crosses most of our choicest existiiig Tarieties. Knight 

did not succeed in crossing the European wood-strawlx^rry with the 
Aracriean Srarlct or with the Hautlwis. Mr. Williams, of Pitmaston, 
however, succeeded; l)ut the hybrid ollnpring from the Ilautboi-s though 
fruitjuy well, never produced seed, with the exception of a Bingle one, 
xeprodnoed the parent hybrid fonn.*** Mqor B. Tiem Glarke.in- 
fbrms me that he crossed two members of the Fine class (Myatfs B. Queen 
and Keen's Seedling), with the wood and hautbois, and that in each case 
he raised only ii single seedling; one of these fruited, but was almost barren. 
Mr. W. Smith, of York, has raisol similar hyV)ri(l.s with equally jxxjr 
success.'*^ We thus see'*' that the European auJ American species 
can with some difficoliy be erossed; bnt it is improbable that hybrids 
snffifiiaiitly fertile to be worth enltiTatioii will ever be thus prodaoed. 
This &ct iB surprising, as these forms structurally are not widely distinct, 
and are sometimes connected in the districts whore tlicy grow wild, as I 
hear fi'oin Professor A.sa Gray, by puzzling intennedmte forms. 

The energetic culture of the sti'awberry is of recent date, and the culti- 
vated varietieB eanin meet oases still be classed under some <aie of the above 
five native stocks. As tiie Ameriran strawbetzies oross so freely and 
spontanGously, we can hardly doubt that they will ultimately beoome in- 
extrical)ly confustMl. Wo find, indeed, that horticulturists at present dis- 
agree under whicli chvss to rank some few of the varieties ; and a writer in 
the ' Hon Jardioier' of lb40 remarks that formerly it was possible to class 
all of them nnder some one species, bat that now this is quite impossible 
with the American forms, the new English varieties having completely 
filled up the gaps between them.'^ The blending together of two or 
more aboriginal forms, which thoro is every rea.son to Ix-lievc has occurred 
with some of our anciently cultivated prodoctioas, wc now see actually 
occurring with our strawberries. 

The cultivated species ofllar some variations worth notice. The Black 
Frinoe, a seedling from Keen's Imperial (this latter being a seedling of a 
very white strawberry, the white CaroliiM), is remarkable from "its pecu- 
liar dark and polished surface, and from presenting an n]ipearanoe entirely 
unlike that of any other kind."'"" Although the fruit in the different 
varieties differs so greatly in form, size, colour, and quality, the so-called 
seed (wMob eonesponds with the whole fruit in the plum), with the 
exception of bemg more or less deeply embedded in the pnlp, is, according 
to De Jonghe,^"" absolutely the same in all ; and this no doubt may be 
acwunted for by the seed being of no value, and consequently not having 
l)oen subjected to selection. The stniwlx'rry is properly three-leaved, but 
in 17G1 Duchesne raised a single-leaved variety of the European wood- 



*** ' Tmutiiict. llort. 8oc,,' vol. v., 
18^4, p. 294. 

* Journal of Horticulture,' Pec. 
SOth. 1862, p. 77t>. See alw) Mr. Trinoo 
tu the. fiuiue etfeet, idem. p. 418. 

For additional evidence m 
* Journal of Hoiiiealtutp/ Dec. 9th, 



18G2, p. 721. 
i<v *Le Fnusier,' par le Oomte L. de 

I>ambertyo, pp. 221, 2:?(». 

' Transact. Uort. Soc./ vol. vi p. 

200. 

M ' Gaidener'a Ghion.,* 1868, p. 173. 
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■sbrawbeizy, which Idmueos doabtfaUy taked to the nak of a species. 
ItefldlingH of this ym^, like tboee of moBt Tarieties not fixed by loDg-wor 

tinucd selection, often rovcrt to the ordinary form, or present intonuotliate 
states."" A variety raised by Mr. Myat t,"' apparently bcloiipjiiif^ to one of the 
Aruericun forms, presents a variation of an oppiKiti> ii itnro, for it has livo 
Icavea ; GoJrouand Lambcrtyo also mention a tivo-ioiivcd variety of colli ua. 

The Bed Bush Alpine strawborry (one of the F, vetea soctidn) does not 
produce stolons or mnners, and this nmarkable deviatioii of staractare 
is reproduced truly by seed. Another sab-variety, the White Bosh Alpine, 
is similarly charactcrisod, but when propagated by seed it often degenerates 
and i)roduco8 plants with runners."^ A strawberry of the A*"eW"«^n Pine 
btct)i>ii is also said to make but few runners."^ 

Much has been written on the sexes of strawberries ; the true Hautbois 
properly bean the male and female organs on separate plantB,^^^ and wm 
oonseqpuntly named by Dnehesne dioka ; bat it frequently piodaces her- 
maphroditas ; and Lindley,"^ by propagating such plante by runners, at 
the same time destroying the males, soon raised a self- prolific stock. The 
other eixxjies often show a tendency towards an imperfect separation of t)ie 
eexes, as I have noticed with plants forc^ in a hot-house. Several i£.ijglii>h 
varieties, whioh In t|ii8 eomitiy me fieee firam any saoh tendency, when 
eolttvated in rich under the dimate of North Amsrioa oooamonly 
produce plants with separate sexes. Thus a whole acre of Keen's Seed- 
lings ill the United States has been observed to be almost sterile from the 
absence of male flowers ; but the more general rule is, that the male ])laTits 
overrun the females. Some members of the Cincinnati Horticultural 
Society, especially appointed to jsTestigate tlUs subject, report that " few 
wieties have the flowers perfeet in both sexnal atgtam," Ao, The most 
successful cuItiYSton in Ohio, plant for every seven rows of " pistillata," or 
female plant*?, one row of hermaphrodites, which afford pollen for both 
kinds ; but tlie hermaphivhlitcs, owing to their expenditure in the produc- 
tion of pollen, bear leas fruit than the female plants. 

The Tarieties dif^r in constitution. Some of oar beet English kinds, 
sneh as Keen's SeedlincpB, are too tender for certain parts of North 
America, where other English and many American Tarieties succeed per- 
fectly. That splendid fruit, the British Qnet'U, can bo cultivated but in 
few places either in England or France; but this apparently depends more 
on the nature of the soil than on the climate ; a famous gardener says that 
"no mortal could grow the British Queen at Shrubland Park imless the 
whole natore of the soil ms alterad."'*' La Gonstantina is osie of the 
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hardiest kinds, and CHi viUuiaxid Bnsaiaii n&ters, bat is easily burnt 
Iff the son, so fhst it will not sneoeed in certain soils either in England 
or the United States."" The Filbert Pine Strawberry "requires more 

water than any other variety ; and if the plants once suffer firom dronght, 
they will do little or no good afterwards.'""' Cuthill's B\n.ck Vrmco 
Struwl lerry cvijicos a sinpriilar tendency to mildew : no Irss tluui six aiscs 
have been recorded of this variety suffering severely, whilst other varieties 
growing dose hy, and treated in enctly the same manner, were not at 
all in&eted by this ftmgns."" The time of maturity difiors much in the 
difiarent varieties ; some belonging to the wood or alpine aection jiEodnoe 
a succession of crops throughout the summer. 

Gomchernj (li'ih's '/ronoihiriii). — No one, I believe, lias hitherto doubted 
that all the cultivated kinds are sprung from tho wild plant lH.'4iring this 
name, which is common in Central and Northern Europe ; therefore it will 
be deauahie briefly to speeiQr all the points, thoo^^ not fery important^ 
whioli have varied. If it be admitted that these diflbrenoea an due to ool* 
tore, authors perliapa will not be so ready to assume the existence of » 
large numl>er of unknown wild parent-storks for our other cultivated plants. 
The gooselxjrry is not alluded to by writers of the classical period. Turner 
mentions it in 1573, and Parkinson, in 1G2U, specifies eight varieties; the 
Catalogue of the Hortiooltural Society for 1842 gives 140 yarietiee, and the 
liska of the Lancashire nnnerymen are said to indnde above 800 namea.^ 
In the ' Gooseberry Grower's Ilegister for 1862' I find that 248 distnct 
varieties have at various periods won prizes ; so that a Tast number must 
have been exhibited. No doulit tho difTercnco between many of the varieties 
is very small ; but llr. Thompson in classifying-' tlie fmit for the Horti- 
cultural Society found less confusion in the nomenclature of tho goose- 
benythaaofany other fruity and he attEibates thia ** to the great interest 
which the priae-growenhavo taken in detecting aoris with wrong namea,'^ 
and this shows that all tiie Undfl, snmsnma aa th^ an, can be recog- 
nised with certainty. 

The bushes differ in their manner of growth, Iwing erect, or spreading, 
or pendulous. The peri^xls of leafing and flowering differ both aV»solutcly 
and relatively to each other; thus the WhitesmiUi produces early flowers, 
whidi from not being protected hy the fbliage* aa it is bdieved^CQntinaaUy 
&il to poEodoce froit*^ The leaTeavaiy in ai8B,tint»and in depth of lobes; 
fhegr are smooth, downy, or haizy on the upper surface. The branches aro 
more or less downy or spinose ; " tho Hedgehog has probably derived 
its name from the singtilar bristly condition of its shoots and fruit." 
The branches of the wild gooseberry, 1 may remark, are smooth, with 
the fliception of thmna at tibe bases of the buds. The thorns themselvea 
are either "veiy small, few and single^ or "very large and triple ; tfaej are- 
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sometime*; rcfloxed and much dilated at their bnsos. In the different 
Tarietias the fruit varies in abundance, in the periol of maturity, in hang- 
ing nntil shrivelled, and greatly in size, " some sorts iiaving their fruit largo 
during a very early period of growfh, whilat others aze muU until nearly 
ripeu" The fndt vanes also miieh in odour, being red, yelloir, green, 
and white— the pulp of one dark>red goosebezxy being tinged with yellow; 
in flavoor; in Ixjing smooth or downy,— few, liowcvcr, of the Red goose- 
btjrries, whilst many of flu* soH-alled W!tit( s, are downy; or in being so 
spinoso that one kiml is culled Ilunderson'.s i'oi' Upiiio. Two kinds acquire 
when maturo a powdery bloom on their fruit. The fruit varies in the 
fliickneBB and raining it the akin, and, lastly, in shape, being spherical, 
obloog, oval, or oborate.^ 

I enltiTated fifty-four -varictios, and, considering how greatly the fi'uit 
differs, it was curious how closely similar the flowers were in all these 
kinds. In only a few I detected a trace of dilfereuce in the size or colour 
of the corolla. The calyx differed in a rather greater degree, for in some 
kinda it was much redder than in others ; and in one smooth white goose- 
beny it waa wraauaUy red. The ealyz alao differed in the basal part being 
smooth or wooDy, or oovered with glandular hairs. It deserves notioe, as 
being contrary to what might have been expected from the law of conelar 
tion, that a smooth red goosclierry had a remarkably hairy calyx. The 
flowers of the Sportsman are funiishod with very large colom-ed bractenj ; 
and this is the most aingular deviation of structure which I Imve ob- 
aerred. These same flowers also varied much in the number of the petals, 
end oooaakmally in ttie number of the stamena and pistils; so that they 
wore aemi-monstrons in structure^ yet they produoed plenty of flruii 
Mr. Thompson remarks that in the Pastime gooseberry "extra bracts are 
" often attached to the sides of the fruit." *^ 

The most iiitciL-tiuj^ [>oint in the histoiy of tho g()o';(jl)rr! y is tlio steady 
increase in tho wzo of tho fruit. Manchester is tho metiopoiis of the 
fyauSen, and piizee from five ahillings to five or ten pounds are yearly 
given fat the heaviest fruit. The 'Goosebeny Giower^s Begister' is pub- 
lished annually ; the earliest known ooipyis dat^d 1786, but it is certain that 
mcetinfrs for the adjudication of prizes were held .some years previously.'^ 
The ' Register' for 1845 gives an account of 171 Gocscherry Shows, held 
in different places during that year ; and this fact shows on how large a 
scale the culture has been earned on. The fruit of the wild gooseberry 
is ssid^ to vroiglL about a quarter of an onnoe or 6 dwts., that is, 190 
grains ; about the year 171)6 gooeebeiries were exhibited weighhig 10 dwts., 
BO that the weight was then doubled ; in 1817 20 dwts. 17 grs. was attained ; 
there was no advance till 1825, when 81 dwts. 16 gra. was reached; in 
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1830"Teazer" weighed o2 dwts. 13 grs.; in 1841 "Wonderful" weighed 
82 dwtB. 16 gza; in 1844 "Loodan" ivdiglied 35 dwts. 12 grs., and in the 
fidlowing year 96 dwto. 16 grs.; and in 1853 in BUMatdOdio the finit of 
fhlB same variety reaehedfhe astonishing weight of 37 dwt8. 7grs.,'^ or 895 
grs. ; that is, l)ctwecn seven and eiglit times the wciglit of the wild fruit. I 
find that a small apple, Gi inches in circumference, has exactly tliis saiue 
weight. The " Loudon " gooseljerry (which in 18G2 had altogether gained 
343 prizes) has, up to Hie present year of 1864, noTor reached a greater 
weight than that attained in 1853. Perhaps the fruit of the gooBeberzy 
has now reached the greatest possible weight, mUess in the conrae of time 
some qoitc new and distinct variety shall arise. 

This gradual, and on the whole steady increase of wciglit from the latter 
part of the last century to the year 1852, is prohibly iu largo i>art duo to 
improved methods of cultivation, for extreme care is now taken; the 
branches and roots are trained, composts are made, the soil is mnlched, 
and only a Ibw herries are M on each tmsh;*" Imt the increase no 
doubt is in main part due to the oontinued selection of seedlings whidi 
have been found to bo more and more capable of yielding such extraordinary- 
fruit. Assuredly tlie "Highwayman" in 1817 could not have produced 
fruit like that of the "Roaring Lion" in 1825; nor could the " Koarincr 
Lion," though it was grown by many i^ersons in many places, gain tlie 
tiimnpli achieved in 1853 by the " London " Gooseboiy. 
Woinui (JugianB rpgia)»— This tree and the common nnt belong to a widely 
different order from the foregoing fruits, and are therefore liere noticed. The 
walnut grows wild in the Caucasus and Himalaya, where Dr. Hooker'* found 
the fruit of full sizi , 1 ut " as hard as a liickory-nut." In Enpland the walnut 
presents considurublc diiicrences, in the shape and size of the fruit, in tlie 
thickness of the hnsk, and in the thinness of the shell; this ktfaar quality 
has given rise to a variety called the thin-shelled, which is valnable, bat 
suffers from the attacks of tom-tits.'*' The d^ree to which the kernel fiUa 
the shell xanv^ much. In France there is a variety calh il the Crape or 
cluster-walnut, in Avhich the uuts grow in "bunches of ten, fifteen, or 
even twenty together." There is another variety which Invars on tlie same 
tree differently shaped leaves, like the heterophyllous hornbeam ; this tree 
is also remarkable from having pendnlons bianoihes, and bearing elon- 
gated, large, thin-shelled nnts.*" M. Cardan has minutely described^ 
some singular physiological peculiarities in the Juno-leafing variety, wliich 
produces its loaves and nowers four or five weeks later, and retains its 
leaves and ixuit in the autumn much longer, than the common varioties ; 
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bat in August is in exactly the same state with them. These oonstitu- 
tional peoaliarities aie strictly inherited. Lastly, wahiat-tiees, which aie 

pfopcrly monoicons, '^r.mt times entirely fail to produce male flowers."" 

Nuts (^Coj'i/fuji nc>l!<ii>'(). — Most botanists rank all tho vnricfios tindor the 
samo species, thu common wild nut."' Tho hiLsk, or involucre, differs 
greatly, being extremely short in Barr's Spanish, and extremely long in 
filherts, hi which it is oontraoted so as to prevent the nnt falling out. 
This idnd of husk also inrotects the nnt from birds, for titmice {Farm) 
haYO been observed** to pass over fillwrts, and attack cobs and common 
nai<3 growing in tho sarao orchard. In tho pnrplo-fillxDrt the husk Ls i)uri)lo, 
and in the frizzlr-<l-lilbert it is <'uriousIy l:i( ini:it« d; in the red-tilbert the 
pellicle of the ktrnel is rcA. The shell is tliiek in some varictie^;, Imt 
is thin in Cosford's-nut, and in one variety is of a bluish colour. The 
nnt itself difEars mnch in size and cthape, being ovate and compreeacd in 
filberts, flearly ronnd and of great size in cobs and Spanish nut^r oblong 
and longitudinally striated in Gdsford's, and obtusely fom>8idod in the 
Downton Square nut. 

Citrtirhif'iooxs [hints. — These plants have Ix^en for n lonir pt:>riod the 
opprobrium of botanists ; numerous varieties have boon ranked a.s species, 
and, what happens more rarely, forms which now must be considered as 
Species hsTe been classed as Yarieties. Owing to the admimble ezperi- 
mental researehesof a distinguished botanisty H. Naudin,*** a flood of light 
has recently been thrown on this group of plants. ^1. Naudhi, dnxing 
many years, o}>serve<l and experimented on a>x>ve 1200 livinj? sY>ccimens, 
collected from all quarters of tlie world. Six species arc now recognised 
in tho genus Cuciirbita; but tlirue alone have been cultivute l and concern 
us, namely, C, maxima and pepo, which include all pumpkins, gourds, 
squashes, and ^egstable marrow, and O, mctehata^ the watermelon. 
These tluee species are not known in a wild state ; but Asa Gray ^ gives 
good reason for believing that some pumpkins are natives of X. ^Vjiicrica. 

These three species arc closely allied, and have the same general habit, 
but their innunu-niMe varieties can always be distinguished, according to 
iNaudm, by certain almost fixed cliaracters; and what is still more im- 
portant, when dossed they yield no seed, or only sterile seed; whilst the 
varieties spontaneously interczoss with tiie ntmost fkeedom.' Nandin 
insists strongly (p. 15), that, though these three species have Taried 
greatly in many cliaracters, yet it has been in so closely an analogous 
ni.'imicr tlint tl^o varieties can Ikj nrraii^^ed in almost ]>arallel series, as 
we hus o Sr. u Nvith tlie forms of whe^it, with tho two main races of tho 
peach, and in other cases, iliough some of tho varieties are inconstant In 
character, yet othets, when grown separately under uniform ^g^^ilBSISSk^ ^ 
li£9, aie, as Nandin repeatedly (pp. 6, 16, 35) nigesV doo^ d*nne stability 
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pwaqoB eompainble h celle ctes esptees les mieaz canetdriate.* One 
ymdefy, I'Oniigin (pp. 43, 68), has snoh prepoleiuqr in touismitting its 

obamcter lhat when crossed with other variotics a vast nU|jority of tho 
seedlings come tnie. NiukUd, referring Tp. 17) to C. p*pn, says tliat its 
races "no diflfrrent dcs espocos veritables qu'en co qn'ollcs peuvent 
g'allier les UDes aux autres par voie dliybridite, sans que leiir descendance 
peido la faculte de se perp^tuer." If we were to trust to external differ- 
ences alone, and give up the test of sterility, a mnltitade of speeieB wonld 
have to be fimned oat of the TBrieties of these thiee species of OoenrbitSb 
Many naturalists at tho present day lay &r too little stress, in my opinion, 
on tho test of sterility ; yet it is not improbable tliat distinct species of 
plant.s after a long course of cultivation and variation may have their 
mutual sterility eliminated, as we have every reason to believe has occurred 
with domsslioated ^^irfwifiiB Kor, in tiie ease of plants under enltiTatioii, 
should we he jnstified in assnming that vaiietifls never aoqnire a slight 
degree of mutual sterilify, as we shall more fully see in a fhtore chapter 
when certain filcts are glyen on the high authority of Garlaier snd'Eol- 
reuter.'^ 

The forms of C. p'jio arc classed by Naudin under seven sections, each 
including 8ubordiuat<3 varieties. He considers this jilaut as probably the 
most variable in the wocld. The froit of one variety (pp. 83, 46) eioeedi 
in volume that of snothor by more than two thonaand fold! When the 
fruit is of very large size, the number produced is few (p. 45); when of 
small size, many are produced. No le^^s astonishing (p. 33) is the variation 
in the shape of the fruit; the typical form apparently is ep-e-like, but this 
becomes eitlier drawn out into a cylinder, or Bhortcued into a Hat disc. We 
have also an almost infinito diversity in the colour and state of snrboe of 
the fimit, in the hardness both of the shell and of the flesh, and in the 
taste of the flesh, which is cither extremely sweety Ihrinaoeous, or slightly 
bitter. Tho seeds also differ in a slight d^pree in shajx), and wonderfidly 
in size (p. 31), namely, fxom six or seven to more than twenty-five milli- 
mMres in lenirth. 

In the varieties which grow ujjright or do not run and climb, the 
tendrils, though nselees (p. 81), are either present or aie represented by 
VBiioQS semi-monstrous organs, or are quite absent The ten^Mls are even 
absent in some running varieties in which the stems are much elongated. 
It is a singular fact that (p. 31), in all the varieiieB with dwarfisd stems, 
the leaves closely reseml^le eac}\ other in shajx;. 

Those naturalists who l>oli( \\ in the immutability of species often main- 
tain that, even in the most variable forms, tho characters which they con- 
" sHcr of ppociflfi value are unchangeable. 3b give an eiample flram a 
eonsdentioQS writer,^ who; nlyinir ofr-tfae Ubouis of M. Naudin and 
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sefemng to the species of Goeiubitii^ mjB, "an mOiea de toaies varia- 
tions du fruit, les tiges, les feuilles, les < aHfes, los coroUes, les ^tamines 
restent invariablea daus chacune d'olles." i'et M. Naudin in describing 
Ct'.curbil ( pejto (p. HU) says, "Ici, d'ailloure, ce ne sont pas scniluiuent les 
fruits qui varient, c'est aussi lo fouillage et tout lo port do la planto. 
Ktenmoiiu, je oroisqa'onla distingiieiatoujouzs fiKnlement dea deux autres 
flq>to, 81 Ton Teat ne pas perdue de vne les caiaottoes difliSrantiels qua je 
m'iiSoTOQ de fiure leesortir. Ces oanMsfebves sont qnelquefiiK peu marqu^ : 
il arrive mume quo plusieurs d'entie enx s'efGooent presqne entierement, 
mais il en reste toujours (luelqiics-uns qui remettent robserrateur sur la 
Toic" Now lot it bo noted wlmt ,i di fieri uc.>, with regard to tlio immuta- 
bility of tiie so-called specilic characters, this paragraph produces on tho 
mind, bom that above quoted bom fiC. Godnm. 

I will add another remark: natmalistB oonturaally assert that no im- 
portant organ Tai-ies; but in saying this they TmooDSciousIy argue in a, 
ricious circle; for if an organ, let it bo what it may, is Jn^'lily variablf, 
it is regarded as unimportant, and nn lcr a systematic point ot view tliis 
is quite correct But as long as consuiucy is thus taken as the criterion of 
importance, it will indeed be long before an important organ can be shown 
to be iBOonstent The enhoged fima of the stigmas, and tiieir sessile 
poaitioii on the sommit of the ovary, must be oonsidsred as important 
chai'actera, and were used by Qaaparini to separate certain pumpkins as 
a >!'di,i<:t <;■■ !!<■$; but Naudiu says (p. 20) these parts have no con'?tancy, 
and in the tiowers of the Turban varieties of C. miu invi they 8ometime8 
resume their ordinary structure. Again, in C. maxima, the carpels (p. lU) 
whieh tan the Torban project even as much as two^hirds of their length 
oat of the reoeptsele, and this latter part is tbos redoeed to a sort of 
platform ; bat this remarkable strnetnie oeenis only in certain varieties, 
and graduates into the common form in which the carp Is are almost entirely 
enveloped within tlic receptacle. In C. moschata the ovarium (p. 50) 
viuiLS greatly in shape, bting oval, nearly spherical, or cylindrical, more 
or Icsa swollen in the upper part, or constricted round the middle, and 
«ither straight or earved. When the ovariom is abort and oval the 
interior stroctore does not differ fiom that of O, maxima and pqoo, bat 
"when it is elongated the carpels oocapy only the tei-minal and swollen 
portion. I may atld that in one variety of tho cucumber (Curnim'H y./fims) 
the fruit regularly contains five cariwls instca lof three."*' I presume tiiai 
it will not be disinit« (l that we lieru ii ivu instances of great variability in 
organs of tho highest physiological importance, and with most plants of the 
hjghert <dssBHIcaft(Mry importance. 

Sageiet>" and Naodin foand that the oooamber ((7. rntHvm) oooldaDt be 
crossed with any other species of the genus ; therefore no doubt it is 
specifically distinct from tlie melon. This will appear to most persons 
a snperfiaous statement; yet we hear from Naudin^" that there is a race 



Xaudiu, iu * Aiuiftl. des Sci. Nat.,' "2 . i, iyre Uea Scrrca,' Oct. 1861, 

4th Mr. Bot. torn. xL 1850, p. 28. quoted in * Gaideiier's Ohnmiole,' 1881, 

'^^ ' Mi'iuoirc SOT lea Oaearbitute,* p. 1185. I hiwe also consulted and 

1820, pp. 6, 24. takea some tacta tmm M. NsnUa's 
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of melons, in wliich tho fruit is so like that of the cucumber, " both exter- 
nally and internally, that it is hardly ])os.sil)lo to distinguish the one from 
tho other except by tho leaves." The varieties of the melon s^eem to bo 
endless, for Naudin after six years' study has not come to tho end of them : 
he divides them into ten sections, including numerous sub-varieties which 
all ihteiciofiB with peifeet mob.^ Of the IbmiB oooaidflnd Naudin fty 
be Tarietaes, VofamiatB have made thirty distinct spedes! *'and they had 
not the slightest acquaintance with the multitude of new fonns which hare 
appeared since their time," Nor is the creation of so many species at all 
surprising when we consider how strictly tlifir chai-acters ai'o transmitted 
by seed, and how wonderfully they diflfer in ai>pearanco : " Mira est quideni 
Iblioram efc haUtiis diyenitas, sed mnlto magia froetaimi/' says Naudin. 
The firnit la the valuable part> and this, in acoordanee with the oommoa 
rule, is the most modified part Some melons are only as large as small 
plums, others weigh as much as sixty-six pounds. One variety has a scarlet 
fruit ! Another is not more than an inch in diameter, but sometimes moro 
than a yard in loDgtli, " twisting alxjut in all directions like a serpentw" It 
is a singular luct tiiat in this latter vaiicty many parts of the plant, namely, 
the atemai, the fiMtstaUoiof the female flowen» the middle lobe of the leaves, 
and espedally the ovarium, as well as the mature fruit, all show a strong 
tendency to become elongated, S ^ c ral wieties of tho melon are interest- 
ing from a.«^«!uming the characteristic features of distinct si)ecie.s and even 
of distiuct though allied genera: thus the seii)ent -melon has some re- 
seuiblam-e to the fruit of '/'n'rhosxxfii' s >in(jn!iri ; we have seen tlrnt other 
varieties closely resemble cucuml^rs ; some Egyptian varieties have their 
seeds attached to a portioii of the pulp, and this is ohaxactniBtie of certain 
wild fbcnu. Lastly, a -variety of melon ftom Algien is remarkable &om 
announcing: its maturity by "a spcmtaneous and almost sudden dislocar 
tion," when deep cracks suddenly appear, f\w\ the fniit falls to pieces; and 
this occurs with the wild (\ ii><u,i'iy<Ii-''!. I'liiany, M. Xamlin well remarks 
that this " extraordiuiiry jiroduction of races and vai'ietics by a single 
species, and their permanence when not interfered with by oroeaiiig, aie 
phenomena well calculated to cause reflection." 



Useful and Obnamkntal Trees. 

Trees deserve a passing notice on account of tho numerous varieties 
which they i)reseut, diflVring in their i)rccocity, in their manner of growth, 
foliage, and biu'k. Thus of the common ash (I'm.' iuus cxcilsior) the cata- 
logue of HeasEB. Lawson of Edinburgh includes twenty-one varieties, some 
of which diifer much in their bark; then is a yellow, a streaked reddish* 
white, a purple, a wart-barked and a fongous-barfced variety. '^^ Of hollies 
BO less than eighty-four varieties are grown alongside each other in Ur. 



Monoir on Oaeumis in ' Annal. des 8c. 
Kat./ 4lh serieab Bot. tom. xL 1850, 

p. 5. 

*** See also Sogerct's ' Mc'moirc/ 



p. 7. 

Loudon's ' Ar^Drotttm et Froti- 
cetttm,' vol. ii. p. 1217. 
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Paul's nursery.''^ lu the case of trees, all the recorded varieties, as far as 
I can find onty liETO bean saddenly prodiioed by oine single act of Tsriatioii. 
The length of time reqnirad to nise mmj generations^ and the little -ralne 
set on the fimcifbl Tsrietics, explains how it is that snooessiTo modifications 
have not been accumulated by selection ; hence, also it follows that wt do 
not hero meet with sub-varieties subordinate to varieties, and these again 
su Inordinate to higher groups. On the Continent, however, where the 
forests arc more carefully attended to than in Enghmd, Alph. Be Condolle^^ 
sa^B that there is not a Ibrester who does not seansh £ar seeds from that 
TBiiety which he esteems the most Talnable. 

Our usefal trees haTe seldom been exposed to any great change of con- 
ditions; they have not been richly manured, and the English kinds prow 
under their proper climate. Yet in examining cxtcnMVf IhhIs of seetlliugs 
in nuisery-g^dens considerable differences may be generally observed in 
fium; and irtdbt toormg in England I hm been smprised at tiie amoont 
of diffinenoe in the appearance of tiie same species in oar hedgerows and 
woods. But as plants \ ary so much in a truly wild state, it would be 
difTieuIt for even a skilful iHttair'st to pronounce wh( thrr. as I believe tO' 
be the case, hedgerow tn t-s vary more tlian thost gi-owiiiLC in a primeval 
forest. Trees when planted by man in wo(k1.s or hedges do not grow where 
they would naturally bo able to bold their place against a host of com- 
petitors, and aie therofixro exposed to conditions not strictly natural: even 
this sli^ change would pfobaMy snffioe to cause floodlingn laised from 
Bodi trees to be Tariable. 'VSliether or not oar half-wild English trees, as 
a gcneml rule, are more variable than trees growing in their naiivc forests,, 
there can hardly be a doubt th;it they have yielded a greater number of 
strongly-marked and singulai" variations of structure. 

In manner of growth, we have weeping or pendulous varieties of the 
willow, ash, elm, oak, and yew, and other trees ; and this weeping habit is 
(Mmetimes inherited, though in a singiilarly eapridoos manner. In the- 
Lombardy poplar, and in certain &stigate or pyramidal varieties of thorns, 
junipers, oaks, &c., wo have an opposite kind of growth. The Hessian 
oak,"' which is famous from its fastigate habit and size, Ijears hardly any 
resemblance in geneiul appearance to a common oak ; " its acorns are not 
snie to produce plants of the same habit; some, however, torn oat the 
same as the pazent-tree." Another fiustigate oak is said to have been found 
wild in the Pyrenees, and this is a surprising circiunstance ; it irriiL rally 
comes so true by seed, that De CandoUe considered it as specifically dis- 
tinct."'* The fastigate Jnnijxsr Q^. sfy r/V,/) likewise transmits its character 
by seed."" Dr. Falconer informs nie that in the Botanic Gardens at 
Calcutta tho great heat causes apple-trees to become fastigate; and wo 



* Gardener's Chronicle,' 186C, p. 

1006. 

M« • Ge'ograph. But.,' p. lOOG. 

w ' Gaidenei'a Chron.,' 1^2, p. 30. 
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thus see the same xesalt Mowing firom the oflbote of dimaie and ftom 

4m innate spontaneooB tendency.''^ 

In foliage wo have variegated leaves wliicli are often inlicritetl; dark 
pur]ilo or red leaves, as in the hazel, barberry, and beech, the colour in 
tliese two latter trees being sometimes strongly and sometimes weakly 
inherited;'^' doeply-cut loaveB; and IcaveB oovend with prickles, as in 
the ymif of the holly well eaUledferox, whioh is said to nqnoduoe iMf 
by seed.*" In frot, nearly all the peculiar Tarieties eyinoe a tendnM^, mom 
or less strongly marketl, to reproduce themselves by seed.*** This is to a 
certain extent the case, according to l^osc,'^^ with three varieties of the 
elm, namely, tlie broad-lcafe<l, lime-leuted, and twisted elm, in which 
latter the fibres of the wood are twisted. Even with the bcterophyllons 
bombeam ( Carpium hettdm), whkAi bean on eadi twig lesreBof two shapes, 
-^seroxal plants zaiaed firom seed all zetaJned the same peooliariiy"'*' I 
will add only one other remarkable case of variation in foliage, namely, the 
occurrence of two snlwari* ties of the ash with simple instead of pinnated 
leaves, and whicli generally transmit their character by seed.'" The occur- 
rence, in trees iK longing to widely difiForent orders, of weeping and fasti^^ate 
Tarieties, and of trees beai'ing deeply cut, variegated, and purple leaves, 
^flbowB that these deviatioDS of ttniotoxo most lesaltftom sonieyery general 
physaologiGBl laws. 

Differenoes in general appearance and foliage, not more strongly marked 
than those above indicate], have led t^ood observers to rank as distinct 
species certain forms which are now known to l>e mere varieties. Thus 
a plane-tree long cultivated in England was considered by almost every 
one as a North American species ; but is now ascertained by old records, 
«B I am infiNnned by Br. Hooker, to be a Tatiety. So again the Jfiujd 
prndtda or filiformit was ranked by sndi good obsanrers as Lambert, 
Wallich, and others as a true species ; bat it is now known that the original 
plants, five in numlxjr, suddenly appeared in a 1> rl of seedlings, raised at 
I\Ir. Loddige's nursery, from T. ori-'f<ilis ; and Dr. J looker has adduced 
excellent evidence that at Turin seeds of T. jicndula have reproduced the 
parent-form, 2\ crientafii.^ 

Eveiy one must haye noticed how certain individnal trees ngnbily pfut 
fortli and shed their leaves earlier or later than others of the same species. 
Theie is a &moas bene^ehesnnt in the Tnileries which is named tarn 



^ Godron (' Do l'E»ptec,' torn. ii. 
p. 91) doHcrilies four viirictios of Ii<>- 
binia rcmurkablo from their nianner of 
growth. 

1^' 'J nr'ialof a Horticnlttiral Tnur, 
by Calcduniim llort. Soo.,* 1>^23. p. 107. 
Alph. Do UouduUu, ' Guugrupb. But./ 
p. 1088. Terlot, *8tir la Produotion des 
Vftrit-k's.' ist;.'), p. 05, fwthe Barlx m-. 

Ixtudon'ri ' Arboretom et Frnti^ 
<COtum,' vol. ii. p. oU8. 



Veilot, • Dcs YariiU.'s' 1S05, p. 92. 
Ixmdon's * Arliorctuni et Fruti- 
cetuiu,' vol. iii. p. 1376. 
>M *Oiin]ener*B OhranUde,' 1841, p. 

C87. 

'■i*' (!(Hlp-)n. * De I'Espoce,' torn. ii. p. 
89. Ill Ixjudou'a ' Gardener's I^Ia;^'./ 
vol. xii. 1836, p. 371, a variegated bushy 
a«h is described and flgnted, as hafing 
aimplo Uavi's; it nriL'iTiatr'd in Ireland. 

w ' Gardoner * Cimm.,' 1801, p. 575. 
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leafing so much earlier than the others. There is also an oak near Edin- 
burgh which retains its leaves to a very late period. These differences 

have been attrilnitcd by some authors to the nature of the soil in which the 
trees irrow; but Archbishop Whatoly gi-afted an early thorn on a late one, 
and vicr. vosaj and both grafts kept to their projier period.s, wliich differed 
by about a fortnight, as if they still grew on their own stocks.'^ There 
is a Oomudi wiety of fheelm vhioh ia almoatan evergreen, and is so tender 
that the shoots are often killed bj the frost; and the varietiea of the 
Turkish oak (Q. eeniB) maj be aixanged as deddnooB, Bab-e!veigreen» and 
-evergreen.'" 

i:icotck Fir (Pinns f^i/Iofsfn's). — I allude to this tree as it bears on the 
question of the greater variability ol oiu: hedgerow trees compared with 
^MMaimdflrifaEjettgrnatazaloondilionB. A irall-informed writer states that 
fheSooteh fir pceaeniBfinr varieties in its native Sootehfiaras^ batthatit 
" vaziaB mnch in figoie and foliage, and in the size, shape, and colour of its 

cones, when several generations have been produced away from its native 
*' locality." There is little doubt that the highland and lowland varieties 
differ in tlie vahie of tluir timljcr, and that they can Ik3 propiigated truly by 
seed J thus juiitii^mg lx)udou's remark, that " a variety is often of us much 
importanoe as a species, and BometinieBfiir move 80.""^ I may meBtkn one 
nther important point in which this tree oeeasionaUy varies; in the dassi- 
fieation of the Conifene, sections are founded on whether two, three, or five 
leaves are included in the same sheath; the Scotch fir has properly only 
two leaves thus euclosod, but specimens have been observed with groups 
■of three leaves m a sheath.'"- Besides these differences in the semi- 
cultivated Scotch fir, thero are in several parts of Europe natural or geo- 
graphical races, which have been ranked by some anfhors as distinct 
spedes.^" London^ consideES F.ptmUio, with its several sab-varieties, 
«8 Mwjhw, naii'i, &c., which differ much when planted in di£forent soils 
-and only come "tolembly true from seed," as alpine varieties of the 
Scotch tir ; if this were jjroved to be the case, it would bo an mtcrestiiig 
iiact as showing that dwarting from long exposure to a severe climate is 
to a certain extent inherited. 

The Hawthorti {OnOagm oxyeantJut) has varied much. BesideB endless 
4Blighter variations in the form of the leaves, and in the size, hardness, 
fieehiness, and shape of the berries, Lomlon "'■^ enumerates twenty-nino 
Wf 11-raarked varieties. Besides those cultivated for their pretty flowers, 
there are others with golden-yellow, block, and whitish berries; others 



Quoted from Unyal Iridi Acn- 
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iRrifh wodOj benies, and ottien with veonmed fhoras. Loudon truly 
remarks that the chief reason why the hairtliom has yielded more TBrietieB 

than most other trees, is that curious nurserymen select any remarkable 
variety out of the immense Ijeds of seedlinp:s whicli arc annually raised for 
making hedges. The flowers of the hawthorn usually include from one to 
three pistils ; but in two varieties, named Monogyna and Sibirica, there is 
<ady a single pistil ; and d'Aaao atatos that the oommom thom in Spain ia 
oonalinfly in thia ataie.*** Tbeie is also a Teolely wfaidi iiB apelcdoaa, 
or has its petals reduced to mere rndiments. The famous Glastonbury 
tiiom flowers and leafs towards the end n[ December, at which time it 
bears berries produccxi from an earlier crop of flowcrs.'*'^ It is worth 
notice that several varieties of the hawthorn, as well as of the lime and 
juniper, are yery distinct in their foliage and habit whilst young, but in the 
oonne of thirty or forty years become extremely like each other;"* tbns 
reminding us of the iraU-kno\\-n fiie t that the deodar, the cedar of Lebanon, 
and that of the Atlas, are distinguished with the greatest ease wbiiat youngs 
but with difficulty when old. 

FliOWEBS. 

I SHALL not for several reasons treat the variability of plants which are 
cultivated for their flowers nlone at any great length. ISIany of onr favourite 
kiuiLs in their ]>r. s( Tit state aie the descendants of two or more sjxjcies 
crossed and commmgled together, and this circumstance alone would render 
it difficult to detect the diflbvsnoea dne to variatioQ. For instance, our 
Bosea, Petunias, Oalceolarias, Fuchsias, Verbenas, Gladiotii Pdargooiums^ 
Ac., Qirtainly have had a multiple origin. A botanist well acquainted with, 
the parent-forms would probably detect some curious structural differences 
in their crossed and cultivated descendant ; and he would certainly observe 
many new and remarkable constitutional i>eculiarities. 1 will give a few 
instances, all relating to the Pelargoniimi, and taken chiefly from Mr. 
Beck,*"* a fiauoos cnltiTator of this plaut: some varieties require more 
water than others; some aie " very impatient of the knife if too greedily 
used in making cuttings;" some, when ix)tted, soaioely "ahowaioot at 
the ouf sidi of the l>all of the earth ; " one variety requires a certain amoimt 
of coiitineniont in the pot to make it throw up a flower-stem; some 
varieties bloom well at the commencement of the season, others at the close; 
cneTuiely is known,*'" which will stand " even pine-apple top and bottom 
heat, without looking any more drawn than if it had alood in a oommon 
gi eenhouse ; and Blanche Flenr seems as if made on purpose for growing 
in winter, like many bulbs, and to rest all summer." These odd constitu- 
tional peculiarities would fit a plant when growing in a state of nature for 
widely difEsrent circumstances and climates. 



»«» • Gnrflener's Chron..' 184.5. p. G23. 

V9 D. Beaton, in ' Cottage Gardener,' 
1860, p. 877. 8e» aluo Mr. Beck, ott- 
tht:> habits of Queen Mab, ia * Oaideiier*S 
Chronicle,' 1845, p. 226. 



Loudon's ' Arboretum et Frutice- 
tam,* ii. p. 834. 

London's * Geidener^s Hag./ vol. 
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»w Ibid., vol, xi. 1835. p. 503. 
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"FUmen pobmbb liiUe mterait inuler oar preeeol point of -now, be- 
cause they hare been almost exolnsively attended to and selected for 
their beautiful colours, size, perfect outline, and manner of growth. 
Tn tliesc particulars hardly one lonu-cuitivatod flower can be named 
which has not viuied greatly. What docs a florist care for the shape and 
structure of the organs of firnctification, unlesn, indocd, they mkl to the 
beauty of the £k>irar? When this is the case, flowere become modified in 
important painta; atamens and pistils may be converted into petals, and 
additional petals may be developed, as in all donUe floweriL The pfocesa 
of gradual selection l)y which flowers have been rendered more and more 
double, each step in the process of conversion hehig inherited, has been 
recorded in several instances. In the so-called doul^lo flowers of the Com- 
positie, the eoioOaa of the central florate are greatly modified, and the 
modifieatibiia are likewise inherited. In the colnmbine (ii^ic^fta vuiETarM) 
some of the stamens are converted into petals having the shape of nec- 
taries, one neatly fitting into the other ; but in one variety they are con- 
verted into simple petals.''' In the lioso and hose primuke, the calyx 
becomes brightly coloured and cnlargetl so us to resemble a coi-olla ; and 
Mr. W. Wooler informs me that this peculiai-ity is transmitted; for he 
eroased a "^^"^ polyanthna with one having a oolonied calyx,'" and 
scnie of the seedlingB inherited the colomred catyx dnring at least aix gene- 
lations. In the " hen-and-chicken " daisy tlie main flower is sarroimded 
by a brood of small flowers developed from l)uds in tlio axils of the scales 
of the involucre. A won«lcrful poppy lias Iveen descrilKjd, in which the 
stamens are converted into pistils; and so siiiotly was this peculiarity in- 
herited tfaat^ Ofat of 154 seedlings, one alone leveried to the ordinary and 
eonunon tjp^^* Of the ooek's-oomb ( Cdcna erUtata), which is an aonnaI« 
there are serenl zaces in which the Howl i -stem is wonderfully **&ac&iM'* 
or compressed; and one has been exhibits actually eighteen inches in 
breadth. Peloric races of Gloxinia s/Kcidsn and AnfiriJiininn via jus enn 1>o 
propagated by seed, imd they differ in a wonderiui manner ixom the 
typical form both in structure and appearance. 

A mndi men nmarkable modification has been leocided bj Sir William 
and Dr. Hooker ^ in B^onia frigida. This plant properly prodnces male 
and female flowers on the f^ame fascicles; and in the female flowers the 
perianth is sujKTior; but a plant at Kew produced, besides the ordinary 
flowers, othei'S which gi-adiiatetl towards a j)erfect hcrmajihrodite structure; 
and in these flowers the perianth was inferior. To show tlie importance 
of this modification under a daasiflcatory point of view, I may quote what 
Prod Harvey says, namely, that had it "oocoxred in a state of natore, and 
had ft botanist colleoted a plant with soch flowers, he would not only have 



Moquin-Tandon, ' El^ents do 
Teratologic,' 1841, p. 213. 

-See aliio ' Cottage Gardener,* 18G0, 
p. 138. 

''^ Quoted by Alph. dc Candolle, 
*Bibl. Univ.," Novpmlx>r 18G2, p. 58. 
Knight, 'Transact. Hort. Soc.,' 
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placed it in a distinct genus fiom Begonia, but would probably hftve oan- 
sidered it as tho type of a new natural ordc-r." Tliis mrxlifiration cannot 
in one sense be considered as a monstrosity, for analogous structures 
naturally occur in other orders, as with Saxifmc:!is and Aristolochiacea). 
The interest of tho case is largely added to by Mr. C. \V. Crocker's obser- 
Tsfiioii tiist ooodlingn ftom the normal flowen prodnoed pHanto which bore, 
in about the oune proportkn as the paient-phait, henaaphrodita flowera 
having inferior perianths. The hennaphiodite ilowen fertilised irith their 
own ix)llen wore sterile. 

If fiorist.s Inid attended to, selected, and propagated by seed other modi- 
fications of struc turo besides those which are lieautiful, a host of curious 
Tarieties would certainly have been raised ; and they would probably have 
traasimttied their characters so truly that the eultifator would haye felt 
agg ri eved, as in the ease of culinary TegBtahies, if his whole bed had not 
presented a uniform appearance. Florists have attended in some instances 
to the leaves of their plant, and have thus produced the mast elegant and 
symmetrical })atterns of white, red, and green, which, as in the case of tho 
|)elargonium, are sometimes strictly inherited.'^'' Any one who will habi- 
tually examine highly-cnltiTBled flowen in gardens and greenhoaaes will 
observe munezoiui deriatiflns In stmotore; bnt most of these mnst be 
ranked as mere mooBtrosities, sad are only so far interesting as showing 
how plastic the orp:ani-ation Vvecomcs under lugh cultivation. From this 
point of view such works as Profaesor Moqnin-Iandon's ' Teratologie ' aio 
highly instnictive. 

Hoses. — These flowers offer an instance of a number of forms generally 
naked as spoeiaBy namely, J?. centt/Uta, (jaUiat, aiba^ damatcoM, tpinotii- 
rima, hraOeata, Indiea, iemperftoretu, moaehaia, do., whieh have largely 
TBiied and been intenSDssetl. The genua Boss is a notoriously difficult 
one, and, though some of the above fonii'^ are admitted by all botanists to 
be distinct species, otliers are doubtfiil : thus, with respect to the British 
forms, Babiiigton makes seventeen, and Bentham only live species. Tho 
hybrids from some of the most distinct forms — ^for instance, firom J,'. 
Indiea, HsrtiUaed by the pollen of J7. cent^iOm^'pcodnM an abimdaaoe of 
Bead; I state this on the authority of Btveia^vr f^gm whoae work I 
have drawn most of the following statements. As almost all the aboriginal 
forms brought from different countries have l»ccn crossed and rocrossed, it 
is no wonder that Targioni-Tozzetti, in sp^^ikinj? of the common roses of tho 
Italian gardens, i*emarks that " ^he native country and preci.se form of the 
wild type of most of them ore involved in mnoh nnoertainty." Never- 
thelesB Ur. Btvera in relbnlng to B. Jndioa (p. 68) says that the deaoend- 
ants of each group may generally be recognised by a close observer. Tho 
same author often speaks of rosea as having been a little hyhridisad; bat 



i"*^ Alph. do Candolle, 'Go'ojiTnph. 
But.,' p. 1083; ' Oard. Chronicle," ISGl, 
p. 488. TIm inheritanoe of the white 
and goldeu zuuoain Pelargonium liirgely 
dependu on the natare of tl»e toil. See 
D. Beaton, in * Joomal of UorticttUore,' 



1861, p. CA. 

»7? 'Koao Amateur'* Guide,' T. 
BivoB, 1837, p. 21. 

* Journal Hott. Soo^' vol. Ix. ISftS,. 
p. 182. 
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it is evident that ni wy many cases tlie differences <liio to ^uriatioii and 
to hybridisatiou can now only be conjectur.il !y distiii]j;iii>!i( (l. 

The siKoios liavc varied both by seed aud by buds ; 8U< li mo^^lifiod buds 
being often called by gardeners sports. lu the followiug chapter I sluill 
fiilly discuss this latter sabjoct, and shall show that bud- variations can be 
ptapagiAeA not only by grafting and bodding, liut often evm lij seed. 
Whenever a new roso appears with any peculiar character, however pro- 
duced, if it yields seed, Mr. Rivers (p. 4) fully expects it to become the 
parent-tyjie of a new family. The tendency to varj^ is so stront,' in some 
kinds, as in the Village Inlaid (Pvivers, p. IG), that when grown in different 
noils it varies tao much m colour that it has been thought to form several 
distinet Idnds. Altogether liie nnmber of kinds is Teiy great: thus 11 
Desportes, m his Gatalogne for 1829, emuneratee 2562 as enltivated in 
l^anoe; but no doubt a large prqKvtion of these are merely nominal. 

It would be ust:less to specify the many points of diflfcronce between tlio 
various kinds, but some constitutional peculiarities may be mentioned. 
Several French roses (Hivors, p. 12) will not sueeeed in England; and an 
excellent horticolturiiit''' ' remai'ks, that " Even in tlio same gai-deu you will 
find that a zoee that will do nothing under a sonth wall will do well nnder 
a north one. That is Hbo case with Fanl Joseph here. It grows strongly 
and blooms beautifhlly close to a north wall. For three yesis seven plants 
have donp nothing under a south wall." Many roses can be forced, 
"many are totally unfit lor forcing, among which is General Jaciuo- 
minot."'*' From the effects of crossing and variation Mr. Rivers enthu- 
siastically anticipates (p. HI) that the day will come when all our rosos> 
even moas-ioses, will have evergreen foliage, biilliBttt and fragrant flowers, 
and the habit of blooming from Jnne till November. "A distant view 
this seems, but perseverance in gardening will yet achieve wonders,'' as 
assuredly it has already achieved wonders. 

It may be worth while brieliy to give the well-known history of one class 
of roses. In 17U3 somo wild Scotch roses (/^. a})inosissimu) were trans- 
planted into a garden and one of tiieae bora flowens slightly tinged 
with red, from which a pbmt was rslwdwitiisenii-nionsfaroiis flowers, also 
tinged with red; seedlings from this flower were semi-double, and by oon- 
tinncd selection, in about nine or ten years, eight sub-varieties were 
raised. In the course of less tlian twenty years these double Scotch i )sr s 
had so much increiuscd in niunl>er and kind, that twenty-six well-marked 
vaiieties, classed in eight sections, were described by Mr. Sabine. In 
lay.*" it is said that three hnndred vaiieties ooold be procured in the 
nnrseiy-gardens near Glasgow; and these an descEibed as blnsh, crimson, 
purple, red, marbled, two-coloured, white, and yeUow, and as difBuing mnch 
in the size and shape of the flower. 



17» The Bev. W. F. Iludclyffe, in 
*Jo«inial of Hntiooltore,* Mavdii 14, 
1866, p. 207. 

ia> < Qaideaer's Chnmide,' 1861, p. 
46. 



Mr. Sabine, iu ' Transact. Hort. 
Soo.,' voL iv. p. 285. 

• An Eucyclop. of PhtatB^' by J, 
a London, l&kl, p. iiS. 
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Pansy orBearUease ( VMa f ricofor, &c.), — The history of tliis flower Rccms 
to he pretty well known ; it wn.s prown in Evelyn's p:arden in 1G87 ; but 
the variotias were not attended to till 1810-1812, when Lady Monke, to- 
^;cthcr with Mr. Lee the well-known nurseryman, euergetieally conuuencod 
their culture ; and in the oonne of a few jean twenty Tarieties oonld be 
pmohaMd."! At about the same period, namely in 1813 or 1814, Loid 
Gambier collected some wild planta, and his gardener, JSi. Thcmaon, enl- 
tivatod them together with some common garden varieties, and soon effected 
a great improvement. The first great change was the conversion of the 
dark lines in the centre of tlie flower into a dark eye or centre, whifh 
at that period had never been been, but is now comjidered one of the ciiicf 
zeqniflitee of a fixat-nte flower. In 1835 a bode entirely devoted to tiiia 
flower was publiahed, and tome hundred named varietiea were on aale. 
From these circumstances this jdant seemed to me worth studying, moie 
especially from the great contrast Ix'tween the small, dull, t'loiigateil, irre- 
gular flowers of the wild pansy, and the beautiful, flat, sjinnictrical, 
circulai", velvetrlike flowers, more than two inches in diameter, mag- 
nificently and variously coloured, which are exhibited at our shows. 
But when I came to inquire more doeely,! found that, thongli the vaiietiea 
were so modem, yet that mndh oonftuion and donbt prevailed about their 
parentage. Florists believe that the varietiee ^'^ arc descended from several 
wild stocks, namely, I', tricolor, lutea., (fi-<n.<lftl'.r-t, 'amnna, and AKaioij 
more (n- less intercrossed. And when I looked to botanical works to ascer- 
tain whether these forms ought to bo ranked as species, I found equal 
doubt and oonfiukm. Vkila JUaiea seams to be a distinct form, but 
what part it has plajed in the origin of our varieUes I know not; it is 
said to have been crossed with V. JnUa. Viola amasna^ JB now looiEed at 
by all lx)tanists as a natural variety of r. f]r"!,'l!jJora ; and this and V. sude- 
tica have lx)en proved to be identical ^\-ith 1'. lutea. The latter and V. tricolor 
(including its admitted variety V, arvevsit) arc ranked as distinct si>ecie.s liy 
BubingLou ; and likewise by M. Gay,^** who has paid paiiicular attention 
to the genua; but the specdfio distkiction between F. lutea and trioohr is 
ehiefly grounded on the one being strictly and the other not strictly per* 
ennial, as well as on some other slight and unimportant differences in tho 
form of the ^^tem and stipules. Bentham unites these two forms; and a 
high authority on such matters, Mr. H. C. Watson,'^ says that, "wliilo 
I', tricolor passes into V. arvensis on tho one side, it appi oximates; so much 
towards V. lutea and V. CW<mk onthe other side, that a dLstiuctiou becomes 
scarcely more easy between them.** 



^ London's * Oftfdenet^s Ma;^oe,' 

vol. xi. 1S35, p. 427 ; also ' Journal of 
HarticuUure,' April 14, ISCr?. p. '27."). 

London's ' Gardener's Magoziufi^' 
vol. viii. i*. 575 ; toI. iz. p. 689. 

Sir J. £. Smith, * English Flora,' 
vol. i. p. 3()G. H. C. Wiiteon. 'CJybde 
Uritanmca,' vol. i. 1847. p. 181. 

*** Quoted from 'Auualcs dca Sci- 



onoet,* in the Companion to tho BoU 
Majr.,' vol. i. 1.S35. p. 159. 

'Cyli. l.- IJritannica,' vol. i. p. 173. 
St'e also Dr. Herbert on tlie changes of 
colour in trauspluutcd specimenji, and 
on the natural variatiQiis of Y. gia&di> 
flora, in ' Txaasoct. Hort. Socn* vnL iv. 
p. 19. 
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Hence, aftor having carefully ccnupaied mimfirotiB yanV ties, I gave up 
the attempt as too difficult for any ono oxccjit a i>rorr<'-r,l hotnuist. Most 
of the varieties prescut such ineoiistiiut cluiruetcrs, that when ^towii in jioor 
soil, or wht'U flowering out of their proper season, thoy proiluce differently 
coloured and much smaller flowers. CultiTators speak of this or that kind 
as being ramftrkably eoDBtant of true; but by thig they do not mean, as in 
other cases, that the kind transmitB its character by seed, bat that the 
individual plant does not change much under culture. The princii)Ie of 
inheritance, however, dfK'S hold pood to a certain extent even with the 
fleeting varieties of the Jleartcjise, for to gain gixxl sorts it is indispensable 
to sow the seed of good sorts. Nevertheless in every largo seod-bcd a few 
almoafc wild seedlings often reupi>ear through mersion. On oomimring 
tbe choicest varieties with the nearest allied wild fimna, besides the 
diffaranoe in the si/o, outline, and oolonr of the flowers, the leaves are 
f.f'vn p')niptitnes to ditfer in simp?, as does the calyx occasionally in the 
1( tigtli and breadth of the sepals. The differences in the form of the 
nectiiry more esjx'cially deserve notice ; Ikjchuso characters derived from 
this organ have been much used in the discrimination of most of the species 
of Yiola. In a laige number of flowers compared in 1842 I foond that 
in the greater nmnber tbe nectsry was straight; in others the extremity 
was a little turned upwards, or downwards, or inwards, so as to l>o com- 
pletely hooked ; in others, instead of l>eing hooked, it was firKt turned 
rectangularly downwards, and then backwards and upwards; in others 
the extremity was considerably enlarged ; and lastly, m some the basal part 
was dejpressed^ becoming, as usnal, laterally compressed towards the ez- 
toeodty. In a laige number of flowers, on the other hand, examined by 
me in ISoG from a nursery-gartlen in a different part of Enghmd, the 
nectary liar lly varied at all. Now M. Gay says that in certain districts, 
esxx-'ciaily i^i Auv< r^me, the nectary of the wild V. grandijlom varies in 
the manner just desenlx;d. Must we conclude from this tliat the cultivated 
varieties first mentioned were all descended from V. grandijUnUf and that 
tbe secQiil lot, though having the same general appearance, were descended 
hum F. Meohr, of which the nectary, according to M. Gay, is subject to little 
variation ? Or is it not more probable tliat both these wild forms would 
be found under other conditions to vary in the same manner and degree, 
thus showing that they ou}iht not to Ix; ranked as specitically distinct? 

The DahlUi has been referred to by almost every author who has written 
on the variation of phmts, becanse it is beUered that all the Tszieties are 
descended from a single species, and because all have arisen since 1802 
in France, ai^ since 1S04 in En^lj^nd.'*' Mr. Sabine remarks that " it 
seems as if some period of cultivation had been required before the fixed 
finalities of the native plant gave way and l>e-:an to sport into those 
changes which now so delight us."'"" The ll Dwers have been j^reutiy 
modified iu shape from a flat to a globular form. Anemone and runuu- 



»^ Sftlishnry,iu'Tmnfiact.Hort.Soc.; 'Tronaact. Hort Soc,' Tol. iiL, 

vol. L 1812, pp. U2. A semi-diiuble 1820, p. 225. 
variety waa produced in Madrid iu 17d0. 
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colus-like xaccf;,^^ which diffiBr in the form and arrangement of the florets, 
have nriKon; also (Iwarfod raft-s, one of which is only cfghtccn inches in 
hi ii^ht. Tlio s« c<ls vary much in size. The petals are unifoniily coloured 
or tipixKl or striped, and present an almost infinite diversity of tinta. 
Seedlings of fourteen diflisrent colours**^ have been niaed i^om the aame 
plant; yet, as Ifr. Sabine has remarked, "many of the seedlings follow their 
parents in colour/' The period of flowering has been considerably hastened, 
and this has prohahly been eflectcfl by continued selection. Salisbury, 
writing 1808, says that they then flowered from Septeml>er to Novcnilier; 
in 1828 some new dwarf vjirietics began flowering in Jnne ; and ^Ir. 
Grieve informs mo that the dwarf purple Zolindu in liis garden is in full 
bloom by the middle of Jnne and sometimes eyen earlier. Slight eoostitit- 
tional difierenoes hare been observed between certain TarietieB : thns,Bome 
kinds sncccHj-d much better in one part of England than in another ; 
mid it has l)een noticed that some Taiietiee require much mora moisture 
than r.{!t.'rs.'^« 

fciiicii flowers as the carnation, common tidip, and hyacinth, which are 
believed to be deeeendod, each from a single wild form, present innu- 
merable varieties, differing almost ezclusiTely in the size, fonn, and oolonr 

of the flowers. These and some other anciently cultivated plants which 
liavo l>eeu long propagatwl by offsets, pij)ings, bulbs, &c., IxK'ome so ex- 
cessively variable, that almost each new ])lant raised from seed forms a 
now variety, " all of which to descrilx; particularly," jis old Gerarde wrote 
in lo'J7, " were to roll Sisyphus's stone, or to number the sands." 

Jlyaeinih (ffyaemthu* cHentttli»)»—li may, however, be worth while to 
give a short aocoont oi this plant, which was introduced into England in 
l«i96 from the Levant. The petals of the original flower, BSys Ur. Paul, 
were narrow, wrinkled, i)i)intod, and of a fliiusy textiure; now they arc 
broad, sm(H)th, solid, and rounde<l. The ( lectness, breadth, and length 
of the whole spike, and the size of tlie flowers, have all increased. The 
colours have been intensified and diversified. Gerarde, in 1597, enume- 
rates four, and Parkinson, in 1629, eight varieties. Now the Tarieties are 
very numerous, and they were still more numerous a century ago. Jlr. 
Paul remarks that " it is interesting to compare the Hyacinths of 1029 
"with those of 18G4, and to mark the im])rov(nicnt. Two hundred and 
" tliirty-five years have elapsed since then, and this simi)le flower st-rvts wc.ll 
" to illustrate the great fact that the original forms of mtturc do not remain 
** filed and stationary, at least when brought trnder cultivation. While 
" looking at the extremes, we must not however forget thai there are inter- 
"mediate stages which arefor the most part lost to us. Nature will aomo- 



>.w Loudon '8 'Gaidenei's Mag,' voL 

VL. 1830, p. 77. 

Loudon a * Encyclop. ot' Garden- 
hig.' p. 1085. 

• Tranflact. Hort. Soc.,* vol. i. p. 91 ; 
ntxl Loudon'ii * Gardemei's Mag./ voL iii, 
IH'lS, p. 179. 
1** Mr. WfidBMO, hi 'Qatdenei'i 



Chron.,* 1843, p. 87. 

' Cottage Gardener,' AprU 8, 1856, 

p. 33. 

^ The best and fidleet aeoonnt of 

this plant which I have mvi with hy 
ft fam<iU8 horticulturiijt, Mr. Paul of 
Walthuin, in the ' Gardener "a Chrouiclo,' 
1864, p. 842. 
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" tunes indulgo henolf with a leap, but as a rale lier mareli is slow and 
VgradnaL" He adds that the onltiTator should have "in his mind an 

"ideal of beauty, for the realisation of which he works] with head ami 
hun 1." We thus sno how clearly Mr. T';inl, an eminontly snccessfol 
cultivator of this H jux r. ai^preeiates the action of metho<Ucal selection. 

in a curious und appurentl.v trustworthy treatise, published at Amster- 
dam"* in 17G^, it is stated that nearly 2000 aorta were then known ; but 
in 1861 Mr. Paul found only 700 in the largest garden at Haarlem. In this 
treatiiBe it is said that not an instance is known of ;iny one Taricty rcpro- 
dnoing itself truly by seed: the wliit-o kintls, however, now"' almost 
always yield whitf hyrn-intlis, and tlie yellow kinds come nearly true. 
The hyacinth is rmi u loiMt' from havin.c:: given rise to varieties with liriirht 
blue, pink, and dwtinetiy yullow flowers. These tliree primary colours do 
not oconr in the varieties of any other species ; nor do they often all occur 
even in the distinct species of the same genns. Althoogh the several kinds 
of hyacinths differ but slightly from each other except in colour ' l acb 
kind has its own individual character, which can be rceopiise l 1 v u iiighly 
educati'd eye ; thus the writer of the Amsterdam treatise asserts (p. 43) 
that some experienced florists, such as the famous G. Voorholm, seldom 
£uled in a collection of above twelve hundred sorts to recognise each variety 
by the halb alone! This same wiitv mentions some few singnlar variap 
tions: for instance, the hyadnth commonly prodocea six leaves, hnt there 
is one kind (p. 85) wliich scarcely ever has more than three leaves ; an- 
other never more than five; wliilst otliers reprularly produce either seven 
or eight leaves. A variety, called la Coriphee, invariaMy produces (p. IIG) 
two flower-stems, united together and covered by one skin. The flower- 
stem in another Idnd (p. 128)oomeB oat of the gronnd in acdoaied sheath, 
before the appearance of the leaves, and is consequently liable to snfler 
from frost. Another varie^ always pushes a second flower-stem after the 
first has begun to develop itself Lastly, white liyacinths with red, puri)le, 
or violet centres (p. lii'.t) are the most IiaV)le to mt. Thus, the hyneinth, 
like so many previous plantu, when long cultivated and closely watched, is 
f onnd to o&r many singalar vanatious. 

In the two last chapters I have given in some detail the range 
of variation, and the history , as far as known, of a considerable 

number of plants, which liave been cnltivated for variouB pitr- 

poses. But 8011IO of the most variahle ]>lants, such as Kidney- 
beiins, Capsicum, Millets, Sorghum, cVc, have heeu passed over ; 
for botanists are not agreed whicli kiucLs ought to rank as 
species and which as varieties ; and the wild pareut-speci< -s 
are imkuown.^^ Many plants long cultiTated in tropical 

^ * Des Jadnthei; de lew Anatomieb Bot.; p. 1082. 
Rc-prodaetiaat Gnltom^' Anuleidsiii, ^ Alph. do Oudolk^ *G6Qgmph. 
1768. Bot./ p. 883. 

i»7 Alpb. de Gondolle, ' G^graph. 
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countri* s, sncli as the Banana, have produced numerous varie- 
ties ; but as these have uever l>eeii described with even ijioderato 
care, tliey also are here piisscd over. Nevertheless a suflSciont, 
and perha]).s more than sullicient, num1>er of eases have been 
given, so that the reader may be enabled to judge for himself 
on^ the nature and extent of tlie variation which cultivated 
plants have undergone. 



Digitized by Google 



Chap. XI. 



BUD-VAKIATION. 



373 



CHAPTER XL 

ON BUD-YABUTIOII, AMD ON CERTAIN AKOKALOUS U0DE8 OV 
BEPBODUOnON AND TABIATION. 

BtTKVATOATIOira TK TIIF PEACH, PTTM. rnmRY. VINK. noosTPKRRY. n'RRAVT, AKD 
BANANA, AS 8IIUWN BY THE MODIFIED FliUIT — IS FLOWERS : CA31ELLIAS, AZALEAS, 
CHBTBANTHBICrilS, BOffiS, CTO. — ON THS BUNNtNG OF THE OOLOOB IN CAR- 
NATIOK8 — BUZ>-TABIATIOKB JN LSAVE8 — YAXIATIOKB BT BCCKEBB, TCBEBB, AND 
BtXBS • — ON THE IJRKAKING OF TTI irs — lU P-VAniATinVS ORAIU'ATE INTO 
GUANOES CX;NS£<iU£NT ON CHANGED CONDITIONS OF UFE — CYTISL8 ADAJdl, ITS 
OBIODf AND TRANSPOBHATION — OH VBM i'AiUN OV TWO DmBtBMT XHBBT08 DT 
09B SEED — THB TBIFAOIAL OSANOE — ON BKTKB8I0N BT BUDS IN HTBB1D8 AND 
MOX0REL8 — ON TUn rKODlCTTOy OF MOPITIEP HII>J' BY THK DRAFTING OF ONE 
VABIETY OB 51'ECIES ON ANOTllEB — ON TUK DIHFXTT OB IMMKUJlATE ACTION OF 
FOBEION rOLLEN ON THX MOTHEB-TLANT — ON THE EFFECTS IN FEUALK ASOUIB 
OF A fIBR DCPBCQNATICnr OV TBI 8US8EQUJENT OffBFBIBO — OONCLCaiON AKD 
•DMMABr. 

This chapter will be chiefly devoted to a suhject in many 
respects imj)ortaiit, namely, bud-variation. By this term I 
include all those sudden changes in strncture or appeuraiice 
which occasionally occcur in full-grown plants in their tlower- 
huds or leaf-buda. Gardeners call such changes Sports ; " 
but this, as previoudy remarked, is an ill-defined expression, 
as it has often been applied to strongly marked variations 
in seedling plants. The difference between seminal and bud 
reproduction is not so great as it at first appears; for each 
bod is in one sense a new and distinct individual; but such 
individuals are produced through the formation of various kinds 
of buds without the aid of any special apparatos, whilst fertile 
seeds are produced by the concourse of the two sexual ele- 
ments. The modifications which arise through bud-variation 
can generally be propagated to any extent by grafting, budding, 
cuttings, bulbs, &c., and occasionally even ]>y seed. 8ome few 
of our nuKst beautiful and useful productions have arisen by 
bud-variation. 

Bud- variations have as yet been observed only in the vegetable 
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kiQ;:;«loin ; but it is probable that if compound animals, such as 
corals, Szc, had Vu en subjertod to a long course of domestication, 
they would have vaiii d by buds; for they resemble plants ia 
many respects. Thus any new or peculiar character })respnted 
by a coni|M)und animal is })ropagated by budding, as occurs with 
difiercntly coloured Hydras, and as Mr. Hosse has shown to be 
the case with a singular vai'iety of a true coral. Varieties of 
the Hydra have al^o been grafted on other Yanetiefl, and have 
retained their character. 

I will in the first place giro all the cases of bud- variations 
which I have been able to collect, and afterwards show their 
importance. These caaes prove that those authoiB who^ like 
Pallas, attribute all variability to the crossing either of 
distinct races, or of individoals belonging to the same race 
but somewhat different ftom each other, are in eiror ; as are 
those authors who attribute all variability to the mere act of 
sexual union. Kor can we account in all cases for the ai)pear- 
ance through bud-variation of new characters by the principle 
of reversion to long-lost charai turs. He who wishes to judge 
how far the conditions of life directly cause each particular 
variation oujrlit to reflect well on the cases immediately to be 
given. I will commence with bud-variations, as exhibited in 
the fruit, and then pass on to flowers, and finally to leaves. 

Peach {Amyydalus Peraica). — ^In the last chapter I gavo two cases of 
a peacb-fllmoDd and diratle-floweved almond whieli snddenly prodnoed 
fimit closely reBembling true ])eachcs. I liavc also recorded many eases 
of poach-troes pcodncing bads, which, when developed into fanaMshee, have 

yicldrd nectarines. Wo have seen that n*) Itss tlmn six named and 
several unnamed varieties of tlie \xiic\\ have thus i»rtKluocd bcveral varieties 
of nectarine. I have sho^ra tliut it is hiyhly improlmblo tliat all these 
peach-treea, some of which are old varieties, and have been propagated by 
the million, an hybrids from the peaeh and nectarine, and that it is 
opposed to all analogy to attribute the occasional psoduotioii of nectarines 
on i^ach-trees to the direct action of pollen from some neighbouring 
ncotarine-lrec. Several of the cases are hipjhly remarkable, lx?cause, firstly, 
the fruit thus produced has sometimes Ikjcu in port a nectarine ami in 
part u peach ; secondly, because nectarines thus suddenly produced have 
lepToduoed themselTes by seed; and fhiidly, because nectarines are pro- 
duced from peach-troes from seed as well as from buda. The seed of 
the nectarine, on the other hand, oocasionally produces peaches; and we 
have seen in one instance that a ncetarim -tn <• yielded pejiches by bud- 
variatiou. As the peach is certainly the oidubt ur primaiy variety, the 
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production of peaches from ncctariues, cither by seeds or buds, may 
perhiqps be eonsidered as a oase of rerersion. Oertain trees have also been 
described as indifferantly bearing peacbes or nectarines, and this may be 
ooDsidered as bnd-Tariation carried to an extreme degree. 

Tho 'frosK mignonnr peach at Moutreuil produce<l "from a nporting 
branch" the rjnmf mi'jmmiu' hinlitH', "a most excellent varirty," which 
ripens its fruit a fortnight later than the parent tree, and is equally good,* 
This same peach has likewise produced by bud-Tariation the wrly yroste 
migttonne, Hnnfs lai^ tawny neetaiine "originated from Hnnt^ small 
tawny nectarine, but not through seminal reproduction.''* 

Plums. — Mr. Knight states that a tree of the yellow magnum bonura 
plum, forty years old, which had always borne ordinary fruit, protluced 
a brau< li which yielded red mnirniun bonums.' ^Ir, Rivers, of Sawbridge- 
worth, informs mo (Jan. 180^3; that a single tree out of 400 or oOO trees of 
the Early ProUfic plum, which is a purple kind, desoMided Irom an old 
French Yaiiety bearing purple frmt, prodooed when about ten yean old 
bright yellow plums; these differed in no respect except colour from 
those on the other trees, bat were unlike ai^ other known kind of yellow 
pliun.* 

Cherry (^Pruuus crrasn.s'). — Mr. Knight has recorded {I'i' in) tlie case of a 
branch of a May-Duke cherry, which, though certainly never grafted, 
always produced fruit, ripening later, and more oblong, than the fruit on 
the other branches. Another account has been given of two ICay-Duke 
cherry-trees in Scotland, with branches bearing oblong, and vrry fine 
fruit, which in viinably ripened, as in Knighlfs case, a fortnight later than 
the other cherries.* 

OrajMis ( i His vini/tra). — The black or purple Froulignau m one case 
produced during two saooessiTe years (and no doubt permanently) spurs 
which bore white Frontignan grapes. In another case, on the same foot^ 
stalk, the lower berries "were woU-colourod bhick Frontignans; those next 
the st'ilk Were wliite, witli the exception of one hlack and one streaked 
l)erry ;" and altogether tin n wrrr tiftcen black and twilve wiiite Krrios 
on the hiime stalk. In anotiu r kind of grape black and amber-coloured 
berries were produced in tho same cluster.* Count Odart describes a 
Tariety which often bears on the same stalk small round and large oblong 
berries; though the shape of the berry is generally a fixed character 
Here is another striking case given on the excellent authority of M. 
Carriere:" "a black Hamburgh grai)e (J'rankenthal) was cut down, and 
})rodue(d three suckers ; one of these was layered, and after a time jtro- 
duced much smaller berries, wliich always ripene^ at Ica^^t a fortnight 



» • Gardener's Cliron./ 1854, p. 821. 

* 'lindley's Onide to Oichaid,' as 
qnot d in ' Gard. Chronicle,' 1852) p. 
821. For the Early mignonw jy^arh, 
tee 'Garduuer's Chron./ 1804, p. 1251. 

> *Tnuuaot Hort SoeV vol ii. IflO. 

* Bee also 'Ganlenei's Chron.,' 1868^ 
p. 27. 



» 'Gard. Chron.,' 1852, p. 821. 

• Gwddno^ Obian.; 1858. p. 629; 
1850, p. 048 ; lSn4, p. !>Sn. other cnw a 
are given by Bnnin. ' K< juvenc6cence,'ia 
• Kay Stjc. Bot. Mew.,' 1853, p. 314. 

7 * AmpdIogmpbW Ac, 1M9, p. 71. 

• * Qaideoei^s GhroDiole,' 1866^ p^ 970. 
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earlier than the otliers. Of tho remaining two suckers, one produoed 
every year fine grapes, wliilBt the other, altiioogh it aet an alwrndance d 
froii matured only ft few, and these of infieriar quality. 

Ooost h rnj (l'i'<fs (frossahtria). — A remarkable case has been descril»ed by 
Dr. LiiiJk y^ of a bush which horo at the same time no less thjin fonr 
kinds of In rries, namely, hairy and red, — smootfc, small and red, — ptwn, 
— and yellow tinged with buff ; the two latter kinds had a different fiiivoiir 
from tho red berries, and their seeds van eoloozed red. Three twigs on 
this bosh grew doae together; the first bote three yellow berries and 
one red ; the second twig bore four yellow and one red ; and the third 
four rod and one yellow. Mr. Laxton also informs me that he has seen 
a lii'd Warrington goosebeny bearing both red ai^ yeUow fruit on the 
same branch. 

Currant (^Jithts rubrum). — A bush purchased as tlie CluuiiiJague, wlueii is 
a Tariety Uut bears bln8b<sdoared fhiit intermediate between red and 
white, iKTodneed during fourteen years, on separate branches and mingled 

on the same braiieh, berries of tho red, white, and champagne kinds,** 
The suspicion naturally arisL-s iliat tliis variety may have oripinftt^d from 
a cross Ix'tween a red and white variety, and tliat the aVH)ve transiurnia- 
tion may K: accounted for by reversion to both pjirent-forms ; but from 
the foregoing complex case of the gooseberry this view is doubtful. In 
France, a branch of a red-cnrxant bush, about ten yean old, produced 
near the summit fiye white berries, and tower down, amongst the red 
berries, one berry half red and half white." Alexander Braun^ also has 
often seen branches bearinp: red IxTrios on white currants. 

Pear (Ptjri's cmtrnux Is). — Dureau do la Malic states that tlie flowers 
on some trees of an ancient variety, tho doyenne yaleiur, were destroyed by 
frost: other flowen appeared in July, which produced six pears; these 
exactly resembled in their skin and taste the fruit of a distinct variety, 
the groR doijetiue llanc, but in shape were like the hon^^hretien : it was not 
a'?certnin('<l wlit ther tins new variety could be propagated by budding or 
gniftin^r. The wime antluir jjraftf-d a hon-chrt^'fifn on a quince, and it 
produced, besides its jjro[x,r fruit, an apparently new variety, of a peculiar 
form, with thick and rough skin.'* 

Apple {Pyrm maha),—Jn Canada, a tree of the Tariety called Pound 
Sweet, produced,** between two of its proper finoit, an apple which was 
well ruBsettod, small in size, different in 6hai>e, and witb a short peduncle. 
As no russet apple prew anywliere near, this case apparently cannot l>e 
accounted for by the direct action of foreign pollen. I shali hereafter give 



" ' Gardener's Chroniole^' 1855^ pp. 

507, 012. 

* *€taideiMr'sOhnci.,'1842, 878; 

1855, p. 646. In tli.' • Chmniclo,' 1866, 
p. 876, Mr. r. MiK-ktiizio .statos tlmt 
the buah still continues to bear tho 
three kinds of fhiit, '«sltboai^ they 
have not been every year alike," 

'BeTueUottioolek'qiioteditt'GanL 



Chnmiclo; 1844, p. 87. 

' Rejuvenesceaco in Nature/ *Bot. 
HemoirB Bay Boe./ 1868, p. 814. 

' Comptes Reinhis,* torn, xli., 1855, 
p. 804. The second case is given on the 
authority of Uaadichaud, idem, torn, 
zzziy., 1852, p. 748. 

^* 'Y\m cn.s(> is given in the *Gaid. 
Chnmide,' 1867. p. 403. 
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c.isi s of apj)l(>trees which r< !_ail;irly prcKiuoe fruit of two kinds, or half- 
anci-lialf fruit; tht«e trees are geucmlly supposed, and probably with truth, 
to lie of laooMd paraotage, and that fhe fruit meitB to both parent' 
IbnuB. 

Banana (MiiM mpimiiwn). — Sir R. Sohonihnr^'k states (Imt he saw ill 
St. J»o7iiinpo ft mcome on the Fij^' Banami which Iwe towarfLs the baso 
fruits of the projXfr kind; and tliese were sueeeeded, as is usual, 
liiglier up the raeeme, by barren tlowers, and tliese by 420 fruits, having 
a widely different apixarance, and ripening wirlier than the proper fruit. 
The aboonnal fruit doeely resembled, except in being smaller, that of tiie 
Mum Chinenm or Cavmdi$hii, whidi has generallj been lanked as a 
distinct species." 

FLOwxBS.o-Hany cases have been recorded of a whole plant, or single 
branch, or bad, suddenly ]irodiicing flowers different from the }m)\teT igrpe 
in colour, form, si/c, doublenoss, or other eharactfflr. Half ihe£k)wer«or 

a smaller se'^'ment, Kometiines ehanpes colour. 

Caiiiilli.i. — The nijTtle-leaved sj^ cici^ mi/rfi/'Jia), and two or three 
varieties of the coinnion speeics, have been known to produce hexaj^onal 
and imperfectly quadrangular flowers; and the branches producing such 
flowers have been propagated by grafting.'* The Pompone variety often 
bears " four distingmidiaUe kinds of flowers, — the pure white and the 
"re<l-eyed, which ap]>ear promiscuously ; the brindled pink and the rose- 
" coloured, which may Ix) kept separate with tolerable certainty by 
" grafting from the branches that bear them." A branch, also, on an old 
tree of the ios»«oloured yariely has been seen to "revert to the pnre 
'* white colour, an occurrence less common than the departure firom it"*' 

rrnf<rf/)(.i (injcntifha. — A dark pink hawthorn li;u^ been known to throw 
out a sin^de tuft of pun> wliito blossoms ; and Mr. A. Clai)ham, nurscry- 
inan, of Bradford, informs me that hi.s father h.id a ilei ]> criinson thorn 
prtifted on a white thorn, which, during several years, always i)ore, high 
alxjve the graft, bunches of white, piuk, and deep crimson flowers. 

Asudea Indica is well known often to produce by buds new varieties. 
I have myself seen several cases. A plant of Az/dea Indica variegaia 
has been exhilnted bearing a truss of flowers of .1. />*'/. Oledstanesii "as 
true eon]i\ ]^*ossibly be pnxluced, thus evidencing the origin of that 
fuif variety. " On another plant of A. Intl. viri'/fnfa a perfect flower of A. 
Jtt'l. l<i/, riti'i was produced ; so that Iwth CUdstitmsii and loteritia no doubt 
originally appeared as sporting branches of .4. Ind, mriegata.^ 

Ciihu 'trieu$put, — ^A seedling of this plant, when some years old, pxo- 
dnced, at Saharunpore,* some branches "which bore leaves and flowers 
widely different from the novmal form.'' " The abnormal leaf is much less 



<• *JoiinMl<»fPioe.Iiim.8oo.,'vol.iL 

Botany, p. IHl. 

'6 ' Gurd. Chronicle,' 1847. p. 207. 
Uerbert, ' Amaryllidact-ic,' 183S, 
p. 8fl8. 

■» 'Gardener's Chronioleb' IMS, p. 



391. 

Exhibited at Hort. Soc., London. 
Beport in 'Uardcncr'a Chrou.,' 1814, 
p. 337. 

» Sir. W. Bell, Hot Boc. of Bdin- 
boigb, May, 1863. 



Digitized by Google 



378 



BUI>-VARUTIO^'. 



Ciup. XI. 



dividod, and not acuminated. The petals are considerably larger, and 
quite entire. There is also in fhe fresh state a ooospiciuras, large, obAng 
gland, fiill of a Tiaeid. seoretion, on the baek of each of the calycind 

scfniients." 

Alt/i'va rr><"'n, — A double yellow TTollyock suddenly turned ono year into 
a pure wliiti: sm^lo kind; subse'iucntly a branch boariii;,' the original 
double yellow flowers reappeared in the undi^t of the branches of the single 
white Idnd.*^ 

FHai'gcnittnu—TbBn hig^ cnltiTated plants seem eminently liable to 
bnd-TBliation. I will give only a few well-nnuked cvise,'^. Gartner has 
seen** a plant of 7'. z'^mth with a branrh having wliite-edge<l leav(^, 
which remained constant for years, and lM)ro flowi rs of a deoix r red tliau 
usual. Generally .six.'aking, such braueiiejs iui>eut little or no difference 
in their flowers : thus a writer ^ j)iuched off tlie leading shoot of a seedling 
P. tonale, and it threw ont three branches, which diflfisred in the size and 
colonr of their leaves and stems; but on aU three branches " the flowers were 
identical/' except in being largest in the green-stemmed yariety, and small« 
est in that with variegated foliage: these throe varieties were sulisoquently 
propagated and distributed, ^fany branches:, and some W'holo plants, of a 
variety callrd romp-tctitin^ whicii l>ears orange-.searlet flowers, have K-en 
seen to produce pink flowers.'* Hill's Hector, which is a pale red variety, 
produced a branoh.with lilac flowers, and some trusses with both red and 
lilac flowers. This apparently is a case of reversion, for Hill's Hector 
wivs a seedling from a lilac variety." Of all Pelargoniums, Rollisson's 
Unique seems to be the most s]»ortive; its origin is not positively known, 
but is believed to be from a crus.s. Mr. Salter, of ll.unmersniith, stiites** 
that ho lias him.s( lf known this purple variety to produce the hiac, the 
rose-crimson or consincuum, and the red or cocctneum varioties; the latter 
has also produced the row tTamour; so that altogether four varieties haxe 
originated by bud variation from BolUsson's Unique. Mr. Salter remarks 
'that these four varieties "may now be considered as fixed, although they 
" occasionally pnxluce flowers of the original colonr. This year coccint um 
*' has pushed flowers of three diflerent colours, red, rose, and lilac, ujxju 
" the same truss, and upon other trusses are flowers half red and half 
" lilac" Besides these four varieties, two other scarlet Uniques are known to 
exist, both of which oocasionalty produce lilac flowers identical with BoUia- 
nn's rniqne;" but one at least of these did not arise through bud-variaticm, 
but is iKihevLd to lie a seedling from 'Rollisson's Unique.-'** "^riu ro are, also, 
in the trade two other slightly different varieties, of imknown origin, 
of iiollisson's L niqut) : to that altogether we have a curiously complex case 



« 'BevueHbrtiooW quoted ui*Gaid. 

Chron.,' 1845. p. 475, 

» ' Ha.stanlerzeugung,* 1849, s. 76. 

" ' Juuiual of Horticulture^' 18U1, 
p. 896. 

W. P. Ajna, hi'Gsideoer'aOhiQn.,' 
1842, p. 791. 



* W. P. Ayres, idem. 

»• ' Gartlencr's Cliron.,* 1861, pu 968. 
27 1.1. rn, ISGl, p. 945. 
^ W. I'uui, in 'Gardoncr's CJm>tt.,' 
1861, p. 968. 

* Uem, p. 945. 
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of varialaoii lM>th by btids and seeda.* An English wOd plant, the Oeran ium 

jprateiise, wlion riiltivattd in a pardon, has Ix'on fsoon to ]iro<luro on the 
same plant Iwtli l>lue and white, and striiwd blue an<l whit, flitwcrs.^' 

Chrysanthtiiiiiin. — This plant frtHjiiently sjorts, Uuli liy its lateral 
branches and ocoafionally by suckers. A seedling raii^od by Mr. Salter 
has produoed by bod-TafiatHui six disthict sorts, five diffoieat in oolcmr 
and one in foliage, all of which axe now fixed." Hbe Tsikties which 
were first introduced from China were so cxcesstvely TSliaWe, that 
it was extremely diflScult t© tell wliich was the original colour of the 
variety, and which wjvk tlio K]>ori" The same plant would pro<Iuco 
one year only buff-coloured, and next year only rose-coloured liowtrs; 
and then would ehange again, or produce at the same time flowers ot 
both oohmis. These fluotnating varieties are now all lost, and, when a 
branch sports into a new TSriety, it can generally Ixt propagated and kept 
true; but, as 3Ir. Salter remarks, "every siwt should be thoroughly 
** tested in ditTcivnt soils Ix foiv it can ]»<• n ally ivuisidered as fixed, as many 
" have bec-u known to run back wimu planted ni rich coniiKxst; but when 
" sufficient care and time are expended in proving, there will exist iitUo 
« danger of subeeqnent disappointment" Mr. Salter informs me that 
with all the Tarieties the commonest kind of bud-variation is the psodnctum 
of yellow flowers, and, as this is the primordial colour, ihvm cases may hi\ 
attributed to rcv«'rsion. Mr. Sjilt. r has given me a list of seven differently 
coloured chrysanthenniins, which have all produceii brunclics with yellow 
flowers ; but three ot them have also sported into other colours. With any 
change of eoloor in the flower, the foliage generally changes in a cor- 
responding manner in lightness or darkness. 

Another Cknnpositons plant, namely, Ctntauria eyantu, when cnlti- 
vated in a garden, not unfrequently produces on the same root flowers 
of four ditiVrent colours, viz., bhio, wliite, dark-purple, and particoionred." 
The flowers of Anthemis also vary on the same plant.** 

Hosts. — SLiny varieties of the rose are known or are believed to have 
originated by V)ud-Tariation.* The common doabte moss-rose was imported 
into England firom Italy abont the year 1735.** Its origin is unknown, bat 
from analogy it probably arose from the ProTcnoe rose {R, cetUifUia) by 
bud-variation; for brunches of the common moss-rose have several times 
been known to produce rrovenco ro.ses, wholly or partially destitute of moss ; 
I have seen one such instance, and several others have been recorded.'^ 



For other cases of bud-variation in 
thia same variety, see ' (iardener'a 
Chron.,* 18G1, pp. 578, GOO, 925. For 
other diatinot osmi of bnd-varlatian in 
the genus Pelargoninm, iw 'GOttsge 
Gardener.' 1800. p. 194. 

*• Bev. W. T. Broe, in Loudon's ' Gard. 
Ibg^' vol. viii^ 1838. 98. 

" 'The Chrysanthciuum, ita Hiatory 
and Culture^' by J. gaiter. Ifi65, p. 41, 
dec. 



" Brcc, in T>r»u don's 'Gaid. Mag^ 
?ol. viu., 1S32, p. 93. 

** Bronn, * Geaohicbie der Nator/ 
& iL s. 123. 

» T. Kiveis, * BoseAmatenr^t Guide.' 
1837, p. 4. 

Mr. Shailer, quoted in ' Gardener 'd 
Ghraa.,' 1848, p. 790. 

^7 • Transact. Hort. Poc.,' vol. iv. 
1822, p. 137 i ' GanL Chrou.,' 1842, p. 
422. 



Digitized by Google 



880 



bub-yabiItion. 



Chap. XT. 



Mr. BiTers also infonDS me that he raised two at three roses of the 

Provence class from seed of the old single moss-rose;** and this latter 
kind was ]ir<»l need in 1807 by bud- variation from the common moss-rose. 
The white nioss-rusc was also pnxluced in 1788 by an offset from tho 
common red moss-roee : it was at lirst paAo blush- coloured, bat beciimo 
-white hy oontiiiiied bndding. On catting down the ehoota which had 
pvoduced this white moee-iOBe, two weak shoots were thrown up, and 
buds from these yielded the beautiful striped moss-rose. The common 
moss-rose lias yieldefl by bud-variation, besides the old sinplored moss-rose, 
the old scarlet seiiiiHlnnl>le moss-rose, and the sau'e-leaf moss-rose, which 
" has a delicate sliell-iiko form, and is of a beautiful blush colour ; it 
is now (1852) nearly extinet.''** A white moss-rose has heen seen to 
bear a flower half white and half ]nnk.^ Although several moss-roses 
have thus certainly arisen by bud-Tariation, the greater number pro- 
bably owe their origin to seed of moss-roses. For Mr. Rivers informs 
me that his seedlinps from tho old single moss-rose almost aUvnys pro- 
tlnced moss-roses; and the old single moss-rose M'as, as \\v hiive seen, tho 
product by bud-variation of tho double moss-rose originally imported 
from Italy. That the original moss-rose was theimidact of bod-variation 
is probable, firom the fiicts above given and from the moss-rose de Meanx 
(also a var. of £. ccntifolia)^ having appeared as a sporting branch on 
the common rose do Mcaux, 

Prof. Caspary has carefully described*' the case of a six-year-old 
i^'liite moss-rose, which sent up several suckers, one of which was tkoniy, 
and produced red flowers, dse^tute of omss, exactly like flKise ctf the Fro- 
venoe rose (ff. cmtifdia): another shoot bore both kinds of flowers and 
in addition longitudinally striped flowers. As this white moss-rose had 
]>een grafted on tho Provence rose, Prof. Caspary attributes tlie above 
cli;niL'< s to tlie infliinu^t' of the stock; but from the facts already given, 
and irom f)thers to ha given, bud-variation, with reversion, is probably a 
sufficient explanation. 

Many other instances conld be added of roses varjung by buds. The 
white Provence rose apparently thns originated.^ The double and highly- 
coloiiri 1 !'( I' nlonna rose has been known** to produce by suckers both 
semi-double and almost single white roses; whilst snikcrs from one of 
these semi-double wliite roses reverted to {M'rfcctly characteriseKl Iklla- 
donnas. Varieties of the China rose propagated by cuttings in St. Domingo 
cvften revert after a year or two into the did CShina rose.** Many oiscs 



* See alao Loudon's ' Arboretmn,' 
vol. ii. p. 780. 

^ All these statements on tho origin 
of the Bcveral varieties of i\w moss- 
rose are given on tlie authority ul Mr. 
Shailer, who, together with Ids ftthw, 
WHS cuncenie<l in their original propa- 
gatinn, i)i ' fninl. Chron.,' 1852. p. 7dd. 

♦o ' Uurd. Chron.,' 1845, p. 5G4. 

** ' T^RMiMM^t Bovk 8oo./ vol. iL p. 

m 



*■ • Schriften der Phys. Okon. Gesell. 
Sit Klliiigiberp.* Feb. 8» 1865, a. 4. 8f 
also Dr. Oasparyfl paper in ' TiuiiBic- 
tions of tho liort. GoQgress of Amster- 
dam,' 1865. 

« «G«nl. OhzoD.,' 1852. p 758. 
* Truuaot Hort 800.,* voL iL p. 

Sir K. Schomburgk, ' Troc Linn. 
800. Bot,' vol. it p. 132. 
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Iim lieea leecnded of xoses snddenly beeoming striped or changing 
ibmr chaiacter uegmeate : some plaiitB of fhe Gomteaae de ChabriUant» 
which is properly roec-coloured, were exliibitcd iu 18G2,*« with crimson 

flakes on a rose fproimd. I have seen the Bt^jiuT} nf r.illianl with a quarter 
and with hah the flower ahiiost white. The Austrian liramble (/•'. Inlm) 
not rarely *^ priKluces bnmches with pure yellow flcnvci-s ; and Prof. 
Henslow has seen exactly half the flower of a pure yellow, and I liave 
aeeQ nunow yellow streds on a single petal, of whidi the zest was of the 
usual copper coloiur. 

The following cases are highly remarkable. ^Ir. RiTors, as I am informed 
by him, p>sses.sed a ix w French rose with delicato 8inrx)th shoots, ])a1o 
glaucous-green leaves, uiul semi-doublo jMile tiesli-t^oloured flowers strii^d 
with dark rod ; and on branches thus characterised tliere suddenly ap- 
peared, in more flian one instance, the fiunons old roee called the Baronne 
FrsTCst, with Hs stoat thoniy shoots, and immense, wufomily and richly 
oolonred, double flowers; so that in this ease the shoots, leaves, and 
flowers, all at once changed their character by bud-variation. According 
to M. Verlot" a variety called /'osa ouijuihi/olki, wlnrli has peculiarly 
shaped leaflets, and differa from every memlxT of the family in the leaves 
being opposite instead of sltonate, suddenly up])eared on a plant of if. 
alba in the gardens of the Lnzembomg. Lastly, "a mnning shoot" was 
observed by Mr. H. Curtis** on the old Ainiee Yibert Noisette, and lie 
budded it on Celine ; thus a climbing Aim^ Yibert was first produced 
and afterwards propagated. 

Diuhthus. — It is quite eommon with the Sweet William (D. I'lrbafus) to 
see diflferently coloured flowers ou the samo root; and i Imve observed on 
the same tnus four diffiarentiy coloured and shaded flowers. Camaticns and 
pfaoki (D. earycphyUiu, Ac.) occasionally vary by layers ; and some kinds are 
ao little certain in character that they are called by floriculturists " catch- 
flowers." ^ Mr. Dickson has al >ly diseuRse<l the " running " of particoloured 
or striped carnations, and says it eaimot l)e accounted for by the compost 
in which they are grown : " layei's from tlie same clejin flower ^^ ould come 
" part of them clean and part foul, even when subjected to precisely the 
" same treatment; and fiequently <me flower alone appears influenced hy 
" the taint, the remainder coming perfectly dean."" This running of the 
partiodoured flowers apparently is a case of rerersion by buds to the 
original uniform tint of thi- speciefs. 

I will briefly mention sotiiu other cases of bud-variation to show how 
many plants belonging to many orders have varied in their flowers; 
numerous cases might be added. I ha^ seen on a snap-dragon (^nlwr- 
hinum majw) white, pink, and striped flowers on the same jdsnt, and 
branches with striped flowers cm a red-coloured variety. On a double 
stock {Matthiokk iwam) I have seen a branch bearing single flowers ; and 



« ' Oud. Chron./ 1862, p. 619. « • Jonmal of Hortiealtiire,' Uaieli, 

<7 Hopkirk's * Flora Anomala," p. 1G7. 1865, p. 23.1. 

^« 'Sur la Production et ia FizaUon *» ' Gard. Chron.,' 1843, p. 136. 

dea Vttrieta»; 18i;5, p. 4. Ibid., 1812, p. 55. 
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on a dingy-purple, doable variety of fhe 'walloflower (ChemuUhm chein) 
a branch wliich had reverted to the oidiiiAiy copper colour. On other 

branches of the same plant, somo flovrors woro exactly divided across 
the middle, one half being i)urple and the other copix;ry ; but soTne of the 
smaller petals towarda the centre of these same flowers were purjjle longi- 
tudinally stradeed irifh coppery colour, or coppery streakedwith purple. 
A Cyclamen has been observed to bear wlute and phik fiowen of two fon^ 
the one resembling the Fersiciun strain, and the other the Coum strain. 
(h'uothrnt ht' iiiiit has been seen" tearing flowers of three different colours. 
The hybrid Glt'Iioht^ mlrtllfi occasionally bears uniformly coloured flowers, 
and one case is recorded of all the flowers on a plant thus changing 
culoiir, A l-'uchsirt has been seen" bearing two kinds of flowers. MimbiUs 
Jul I pa is eminently sportive, sometimee bearing on the same root pnxe red, 
yellow, and white flowers, and others striped with various combinations of 
these three colours.'* The (tots of the Mirabilis which bear euch extra- 
Oldinarily variable flowers, in most, prohaMy in nil cnscp. owe their origin, 
as shown by Frot I^ecoq, to crosses between difcrently-coloured varieties. 

Leaves and Shoots.— CtojogBB, through bodrvaiiation, in fruits and flowers 
have hitherto been treated cf, but inddentally some remarkable modiflear- 
ikins in the leaves and shoots of the rose and Cistus, and in a lesser 

degree in tlu; folinfxe of tlic rdargonium and ChrysanthemnTn, have Ix'on 
noticed. Iwill now add a few more cases of variation in leaf- buds. Vcrlot'"' 
states that on Amiia {l ijv/iatu, wliich properly has leaves with tlirec 
leaflets, branches bearing simple leaves of vaiioos Ibrms frequently appear ; 
these can be pnqpagated by buds or grafting, and have given rise^ as he 
states, to several nominal species. 

\\'ith ros]x-ct to trees, the history of but few of the many yarieties 
with curious or oruaniLnlal foliage is known; Init several i)rohably 
have 'originated by bud-variation. Here is one ca.'^e:— An old ash-treo 
^Friuinua exceisivi) in the grounds of Necton, as Mr. i^lason btutofci, " fur 
many years has had (me bou^ of a totally different character to the rest 
of the tree, or of any other ash-tree which I have seen; being shorHointed 
and densely covered with foliage." It was ascertained that this variety 
could bo propagated by grafts.*'* The vari(;tii R of some trees witli cut 
leaves, as the oak-leaved laburnum, the j)arKley-Irav( d viue. and esjHJcially 
the fem-leaved beech, are apt to revert by buds to ihe couuuou form.** 
The fem-lifce leaves of the iSeech sometimes revert only partially, and the 
bnmches display here and theie sprouts bearing common leaveai fem-like, 
and variously shaped leaves. Such cases difEar but little from tito so^alled 



* Oaid. Ohion.,* 1887, p. 285. 

" Gartner, 'Bastiirdcrzpugunfij,' 8.305. 
" Mr. D. Btaton, in 'Cottage Gar- 
dener,' 1800, p. 250. 
M * Gaid Ohnm.,' 1850, p. 538. 

»« Bmun, 'Eay Soc. Bot. Mem.,' 
1853, p. 315; IIo]>kiik's ' Fl<.m Auo- 
niala,' p. 1G4 ; Lecu<|, ' Gcugntpii. hot. 
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heterophyllous varieties, in which tlio troe hnbitually bears loaves of various 
furin.s; but it is probable tliat most heterophyllous trees have originated jus 
seedlings. There is a eub-variety of the weeping willow with leaves rolled 
up into a Bpiral ooil; and Mr. Bfiastoni states that a tree of this kind 
ke))t true in bis pirdon for twenty-five f&Bxa, and tiifin thiew out a single 
upright shoot bearing flat leares.*® 

I have often noti»vtl sint^le twin's juul branches on beech and otlier trees 
with their leaves fully exjKm. ltd bctore tlK^se on tlic other branches hail 
opened; and as there was nothing in their exitosiirtj or eharaeter to 
aoQonnt fbr this differmce, I pvesnme tliat they had appeared as bud- 
-variations, like the early and late frmt^nataring TBxieties of the peach 
and nectarine. 

Cryptofraniic ] 'lints nro h'ablc to bud-variat ion, for fronds on the same 
fern arc often S( » Ji to display remarkable deviations of structiu'c. S}iores, 
wliich are of the nature of buds, taken from such abnormal fronds, reiiro- 
duce, with remarkable fidelity, the same Tariety, after passing tiuough the 
sexnal stage.** 

With respeot to oolcrar, leaves often become hy bad-wiaticni mned, 
blotohed, or sjK)tted with white, yellow, and red; and this occasionally 
occurs even with plants in a state ( if naturt>. Variegation, however, appears 
still more frcfpuntly in iiliuits ]ir(Hlnced from seed ; evi u the cotyKdons 
or seed-leaves lieing thus atiected/'- There have been endless (lis|iutes 
whether Tsriegation should be oonsideied as a disease. In a future chapter 
ire shall see that it is much influenced, both in the case of seedlings and 
of mature plants, by the nature of the soil. Plants which have become 
varieg-ated as seedlings, generally trausmit their character by seed to a 
large projKjrtion of their progeny ; and Mr. Salter has given me a list of 
eight genera in which this occurred.*" Sir F. Pollock has given mo 
mure precise information: ho sowed seed fiom a variegated plant of 
BaOota nigra which was found growing wild, and thirty per cent, of the 
sflfldlings were Toiiegated ; sei d from these hitter being sown, sixty per 
cent, came up variegated. When branches become variegated by bud -varia- 
tion, and the variety is attemi)ted to Ixi propagated by seed, the seedlingf; 
are rarely variegated; ilr. Salter found this to be the case with jilants 
belonging to eleven genera, in wluch the greater uuml)er of the seedlings 
proved to be green^lesTed ; yet a few were slightly variegated, or were quite 
white, but none were worth keeping. Variegated plants, whether originally 
pvodnoed from seeds or buds, can generally Ije propagated by budding, 
grafting, &c. ; but all are apt to revert by bnd-variation to their ordinary 
foliage. This tendency, however, dilTers mncli in the varieties of e\« Ti the 
same sjjecies ; for instance, thegoldeu-striiHid variety of Euonynius.hi]„,,,iriis 
" is very liable to run back to the green^Ieaved, while the silver-striixid 



« Dr. M. T. lilaster.^, ' RoyiJ Iiuti- 
tntion Lecture,' March 10. 1800. 

-See Mr. W. K. liridginon'a carious 
paper iu ' Annals and Mag. of Nat. HiaL,* 
Deceuber, 1861; alao Mr. 'J. Soott, 



* Bot. Soc. Edinburgh,' June 12, 1862. 

^- MouTTinl of Horticulture,' 1861, p. 
336 ; Verlot. ' Dea Voriet^is,' p. 76. 

Sm alao YflrieC, 'Des Vari^tes,' 
p. 74. 
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variety hardly ever changes.**** I have seen a variety of the liolly. with 
its leaves having a central yellow pateh, which had everywhciv inirtially 
reverted to the ordinary foliage, so tliut on the same snuiU branch there 
were many twigs of l>otii kinds, lu llie pelargonium, and iji some 
other plants, variegation is generally aocompani^ by mxm degiee of 
dm^fing, as is well exemplified in the " Dimdy* pelaigoniiiin. When 
midl dwarf varieties sjiort back by bnds or suckers to the orthnary 
foliage, the dwarfed stature fJoraetinies still remains." It is remarkable 
that plants propagated from branches which have reverted from varie- 
gated to i)lain leaves'^ do not always (or never, as one observer asserts) 
perfectly resemble the original plain-lea vcd plant firom whidi tho TWt^ 
gated branch aioae: it seems that a plant, in passing by ,bnd-Tariaiaoii 
ftom plain leaves to Tariegated, and back again &om variegated to 
plain, is geneiallyjn some degiee afiEected so as to aasiime a slightly dif> 
feient aspect. 

Bud-varittflon Inj Sxchrs, Tuhers, and Bulbs. — All tho cases hitherto 
given of bud-variation in fruits, flowers, leaves, and shoots, have been con- 
fined to buds on the stems or branches, with the exception of a few cases 
incidentaUy noticed ofivarying suckers in the rose, pelazgODinm, and 
ohiysanthemum. I will now give a few instances of variation in snb- 
tcrranean buds, that is, l)y suckers, tul)ers, and bulbs; not that thcro 
is any essential difference between buds alxjve and beneath the ground. 
Mr. Salter informs mc that two variegated varieties of Phlox originated as 
suckers; but I should not have thought these worth mentioning, had 
not Mr. Salter fonnd, after repeated triala, that he oonld not propagate 
them by "root>joints," whereas, the variegated TtutHago faxfimt can thns 
be safely propagated ; but this latter plant may have originated as a 
variegated seedling, which wcmld oeconnt for it.s greater fixedness of cha- 
racter. Tin- r.;iil'rrry (Jl* rtn n's vtihjuri^) offers an analogous case; there 
is a weli-knowu variety with seedless fiuit, which can be propagated by 
onttings or layers ; bnt suckers always revert to the cosumon form, which 
prodnoes fruit containing seeds.** "Mj &theff repeatedly tded this eiperi- 
ment, and always with the same resoll 

Turning now to tubers : in the common Potato (Solanum tuherosum) a 
single bud or eye sometimes varies and produces a new variety ; or, occa- 
sionally, and this is a much more remarkable circiunstjince, all the eyes in a 
tnber vary in the same manner and at the same time, so that the whole 
tnber assnmes a new dharacter. For instance, a single eye ina tuber of the 



M ' Onrd. Cliron.,* 1844, p. 88. 
« Ibid., 1801, p. 9G8. 

Ibid., 1^1. p. 433. < Cottago Qar- 
dener,' 1860, p. 2. 

M. I..einoino (quoted in * Gard. 
Chron./ 18(57, p.74) hoslately observeil 
thai the Symphitum with variegated 
leftTOS cannot be propugatod by division 



of tho r<H it.-i. Ill' also found that out of 
500 ] ila u t s ut a 1 *li lux w il h stript^d llowere, 
whicli hud been propagated by root- 
divition, only seven or eight produced 
striped flowers. See also, on striped 
largoniums, ' Gard.;Chrou.,' 1867, p. 1000. 

Auderaou'tf ' liecreatioas in Agri- 
culture,' vol V. pu 152. 
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old Foriy^dd potato, wlikih Is a purple wratj, was ohBerred** to become 
white; this eye was cut out and plantod separately, and the kind has since 

been largely propagated. Kemp's Pof'ifo is properly wliitc, but a plant in 
Lancashire prodiicofl two tulxTs wliich were rcl, and two which were 
ivhit4>: til'' red kind was propnirntt'd in tlic usual manner In* cyos, and 
ke]>t irui' to its n«'W colour, and, ln-ing found a inorii productive variety, 
soon twH ame wid< iy known undor tlio name of Tnjlors Fnrty-joldP T\w 
Old Forty-ful l |x>tato, as already stated, is a purple varioty; bnt a plant 
long cnltiYated on the same ground produced, not as in the case above 
given a sinj^lo white eye, but a whole white tuber, which has since been 
propajrated and keeps true."' Several cases liave been recorded of large 
portion'^ of whole rows of ]v)tato('S slightly cliauu'iim tlieir clniracter.''- 

Dahlia.s prof>agateil by tul>ers under the hot ciiuiate of St. J)oiuingo vary 
much ; Sir R. Scliomburgk gives the case of the " Butterfly' variety," which 
the second year produced on the same plant "double and single flowers; 
*' here white petals edged with mar<x>n; there of a uniform deep maroon."" 
Mr. Broe also mention.s a i)lant " which l>r)re two different kinds of self- 
*' coloure<l flowers, ;i-s well as a third kind which partook of Inith colours 
*' iH autifuIly iutci iuixt-d." Anf))lier ca-e is di scriln il of a dahlia with 
purple HowLirs whic'a b ao a white flower stri akuil witli purple.'* 

Ckmsidcring how long and extensively m my Bulbous plants have been 
cultivated, and how numerous are the varieties produced from seed, these 
plants have not va i i. 1 <o mucbby ofTsets, — that is, by the production of new 
bulbs, — a.s might have been expected. With the Hyacinth a ca.se has been 
reoord< d of a Mu" \arirty whidi for three succes.sive years gave oQsets 
which produced white tlowers with a red centre.'" Another hyacinth has 
been describe<l '' sls bearing on the same truss a perfectly pink and a imr- 
fectly blue flower. 

ICr. John Scott informs me that in 1862 JmatophpUum miniatum, in 
the Botanic Gardens of Edinbiu-gh, threw up a sucker which differed 
from the normal foiTn, in the k'nves being tworanked instead of four- 
ranked. The leaves were alHO smaller, with the upper surface raised 
instead of Ix-ing chanuellcd. 

In the propagation of To lips, seedlings are raised, called aeffs or hrtedergf 
which " consist of one plain colour on a white or yellow bottom. These, 
" being cultivated on a dry and rather poor soil, become broken or variegated 
" and produce new varieties. The time that elapses l>cforo they break 
" varit s frniii one to twenty years or more, and sometimes this change 
" never takes phice."'" The various broken or variegated colours which 
give value to all tulips are due to bud-variation; for although the 

"9 ' Card. Climn..' 1857. p. 662. 1832, p 01. 

7« n.i.l.. isn, p. 814. 'Ganl. Chroa.,' 1850, p. 536; and 

7» Ibid., 1857, p. 613. 18-12, p. 729. 

7* lUd., 1857, p. 679. Seetimt PhU- ^ * De» JadntlMi,' fte., Amaterdam, 

lips, ' Hist of Vegetables,' vol. ii p. 91, 17C8, ]>. 1 22. 

for other and similar ocrounts, ?' Minnl. Chr ni..* lR4r», p. 212. 

'Journal of Proc. Lian. Soc.,' vol. ^ Loudon'a *Euc}cl<)p.of Gunlening,' 

ii. Botuiiy. p. 182. p. 1024. 
7« LotKkm'i <GenU MagV ^ viii, 
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BybloemonB and some other Idnda hATe \tom raised from sereral distmct 
broedera, yet all the Bagnots are said to hare come from a single breeder or 

aecdling. This bud-variat ion, in accordance with the views of MM. Yibmorin 
and Verlot,'* is probalily an uttcinj>t to revert to that uniform colour win'ch 
is natiiriil to the spcn-ios. A tulip, however, which luis already Ivcoma 
broken, when treated with too strong manure, is liable to fiu.sh or lase by a 
second act of reversion its variegated colours. Some kinds, as Imperatrix 
Homm, are much more liable than others to floshitig; and Mr. IMcksoa 
maintains'* that this can no more be accoonted for than the variation of 
any other ]>lant. He believes that English growers, from c.iro in choosing 
seed from broken flowers instead of from plain flowers, liave to a certain 
extent dimiinsiicd the toudoncy in flowers already broken to flubhing 
or secondary reversion. 

Diuiug two coDseeotiTO years all the early flowers in a bed of Tigridia 
concfti/fom" resembled those of the old T,f)avmia\ bat the later flowers 
assnmed their propw colonr of fine yellow Kiv>ttrd with crimson. An 
ai>ii!irently authentic account has been published of two forms of HOToero- 
cjiUis, which have l)eon universally considered as distinct si)ecies, changing 
into each other; for the roots of the large-tlowLicd tuwniy Jf./i'fri, Ix-int^ 
divided and planted in a diifcrent soil and place, produced the sniull- 
flowered yellow //. jla m, as well as some intermediate forms. It is donbtfol 
whether soch cases as these latter, as well as the "finsfaing* of broken 
tnlipa and the "runm'ng" of particoloured carnations, — that is, llieir 
more or less complete return to a uniform tint,-onp;ht to l>e classed under 
bud-variation, or ought to be retained for the chai>ter in which I treat of 
the direct action of the conditions of life on organic beings. These cases, 
however, have this much iu common with bud-variation, tliat the change 
is eflbcted through bads and not through seminal veproduction. Bat, on 
the other hand, there is this difference— that in ordinary cases of bud- 
Tariation, one bud alone ch i u ^, whilst in the foregoing cases all the buds 
on the same plant were modilled top^ethor; yet wo have an intorniediato 
case, for with tlte ])otato all Uiq eyes in one tabor alone simultaneously 
changed their character. 

I will ooodude with a few allied cases, which may be laoked either 
onder bud-yaiiation, or onder the direct action of the conditions of life. 
When the common Hepatica is transplanted from its native woods, the 
flowers change colour, even during the first year.*^ It is notorious that 
the improved varieties of the Heartsease ( Tif//'/ tricolor) when tninsplantcd 
often produce flowers widely dilFerent in size, form, and colour : for instance, 
I transplanted a large uniformly-coloured dark purple variety, wliilst in 
frill flower, and it then prodnoed macfa smaller, more elongatsd flowers^ 
with the lower petals yellow; these weze succeeded hy flowers marked with 
large purple spots, and ultimately, towards the euil of the same summer, 
by the original large dark purple flowers. Ihe slight changes which some 



79 ' Production des Vaii^tA, 1809, « ♦ Gard. Chxon,' 1849, p. 565. 

p. 4B. *• *TnuiMei Linn. Soo.,* voL iL p. 

«• * Gaid. OhioD.,' 18il, p.m: 1M2, 86i. 

p. 09. •GodroD,«I>er£qp^'toin.iLp.8i. 
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fruit-trees undergo fmrn being grafted and regrafted on various stocks," 

were consj.lerod by Andrew Knij?ht" jis closely allidi to "sporting 
Itranches," or bud- variation'^. Again, wo liave the case of young fruit-txeef 
chang:ing their character as they grow old; secdhn^ ]M'!irs, for iiiRtance, 
lose with age their .s]>ines and improve in tlie fliivour of thi ir fruit. Weeping 
birch-trees, when grafted on the common variety, do not acquire a ]X)rfect 
pendulous habit until tlicy grow old: on the other hand, I diall hereafter 
give the case of some weeping ashes which slowly and gradually assnmed 
an upright habit of growth. All such changes, de])ondent on age, may be 
CODipared with tin; changf^s, allude<l to in the last cliaptor, which many 
trees naturally uu(lcr;j;i>; as in the case of the Diod ir and Cedar of 
Lel)auon, wliich are unlike in youth and closely resemble each other in 
old ago ; and as with certain oaks, and with some Tarieties of the lime and 
hawthorn.* 

Before giviog a snmmaiy on Bud-yariaiion I will discuss some 
singular and anomalous coses, which are more or less closely 
related to this same subject, I wfll begin witli the famous case 
of Adam's labnranm or Cyttsm Adami, a form or hybrid inter* 

mediate between two very distinct species, namely, C. lahiirnum 
and piirjnireus, the cominon and }uir}>le labiinium; luit as this 
tree has often been described^ I will be as brief as I can. 

Throughout Europe, in di0brent soils and under different climates, 
branches on this tree have repeatedly and puddouly rrvcrtcHl to both 
parent-sjK'cics in tlu ir flmvcrs and leaves. ToK'liold nungled on the snmo 
tree tufts ot diMjzy-nd, brii,lit yellow, and purple flowers, lx)nie on branches 
having widtjly diflerent leaves and manner of growth, is a surprising sight. 
The same raceme somotimes bears two kinds of flowers ; and I have seen a 
single flower exactly divided into halves, one side being bright yellow and 
the other purple; so that ono half of the standard-petal was yellow and 
of larp r size, and the other half purple and smaller. In another flower 
the whole corolla was bright yellow, but exactly half the calyx was purple. 
In another, otie of the diiigy"i'''il wing-|xjtul.s had a liright yellow iirirrow 
stripe on it ; and lastly, in tuiother flower, one of tlie stamens, which hud 
become slightly foliaoeous, was half yeUow and half purple; so that the 
tendency to segregation of character or reversioii affiacts even single parts 



*^ M. Canine has lately described, 
in the * Btfvne HortiooK (Deo. 1, 1888, 

p. 457), an oxtruonlinarj' case. He twice 
inserted grafts t)f the Ari<i ce^tita on 
thorn-trcea {epinet) growing in pota; 
and the gnfit, m they grew, prodneed 

ehoota with biirk, bu Ls, Ii avi s, petioles, 
petjil.>», nnd flower-stalks, all widely dif- 
ferent from those of the Aria. The 



grafted shoots were also much hardier, 
and floweied earlier, than those od the 
ungrafted Aria. 

^ ' TxanatMJt. Hort. Soc.,' vol. ii. p. 
IGO. 

** For the oases of oekt see Alph. De 

Candullc iti ' Bib). Univcrs.,' Geneva, 
Nov. 18G'2 ; for liinc'. I'tc, Loudon's 
•Gard. Mag,' vol. xi. is;,:., p. 603. 
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toad organs.'' The most lemaikaUo fact aboat this tree is that in its inter- 

mciliate state, even when growing near both paKntFflpecks, it is ({nito 
sterile; l)ut when the flowers beconio ]>nre yellow or pure pm-ple they yield 
seed. 1 Ixlicvothut tlic pods I'lom the yellow tlowei's yieltl a full eoin- 
plein< lit ni seed ; tliey C4;rtainly yield a large uuiul»er. Two seedlings raised 
by Mr. ilerbei-t from such seed"^ exhibited a purple tinge on the stalks 
of their flowers; hat several seedlings raised by myself resembled in every 
character the common labomom, with the eKoeption that some of them had 
remarkably long racemes : these seedhngs were perfectly fertile. That snch 
purity of eliaraeter and fertility should l»e suddenly reacquired from m 
hyl>ridized and sterile a form is jui astouisliiug phenomenon. The brunches 
with jjurplo flowei-s appear at first sight exactly to resem])le those of 
O.purpureus ; but <m carefal comparison I found that they diffwed from 
the pore qsedes in the shoots being thicker, the leaves a littte broader, 
and the flowers slightly shorter, with the corolla and l alyx less brightly 
purple: the basal part of the stain Ian l-petal also plainly showed a traco 
of the yellow stain. So that the ilowt is, at h Jtst in this in.stance, had not 
perfectly rccoverwi their true cliaraett-r; and in aeeordance with this, tliey 
were not perfectly fertile, for many of the pods contained no seed, Bome 
produced one, and very few contained as many as two seeds ; whilst numenma 
pods on a tree of the pore (7. purpur^ui in my garden contained three, 
four, and five fine seeds. The pollen, moreover, was very imperfect, a 
multifu*lr of grains being small and shrivellod; ami this is a singular 
fact; for. a ^ we sliall inuuediately see, the pollen-grains in the dingy-red 
and sterile liowers on the parent-tree, were, in external appearance, in a 
much better state, and included very few iihrivelled grain. Althon^ the 
pollen of the reverted pniple flowers was in so poor a oonditldn, the ovnlea 
were wrll-foiTiied, and, when mature, germinated freely with me. Mr. 
HerlH?rt also raised plants from seeds of the reverted purple flowers, and 
they differed V'^nj lUlh from the u.sual state of C. p'trpun vf; ; \mi this ex- 
pression shows that tliey had not perfectly recovered tlu ir jiroix r character. 

Prof. Caspary has examined the ovides of the tliugy-red and sterile 
flowers in sevoal phints of C. adnmi <m the Continent,"* and finds them 
genflmDy moostrons. In three plants examined fay me in EngUmd, the 
ovules were likewise monstrous, the nucleus varying much in shape, 
and projecting irregularly beyond the proper coats. The iwllen-grnins, 
on the other hand, jiidging from their external ap]X3arance, wcr. vi mark- 
ably good, and readily laotnidcd their tuljcs. By repeatedly counting, 
under the mioroscoix;, the proi>ortional number of bad giains. Prof. 
CSaspary ascertained titutt only 2*5 per cent, were bad, which is a less 
proportion than in the pollen of three pure speeieB <tf Gytisus in their 
cultivat* 1 state, viz. C. purjmreus, laburnum, and n!j>utus. Although the 
pollen of (J, adami is thus in appearance good, it does not follow, aooording 



•7 For auologous fuct.s, tee Braun, 1847, p. 100. 

• BejuTenesceDoe,' in • Ray Boc. Boi " See * Transict. of Hort Congreea 

Hem.,'1858,p.820;and'G«>d.Ohraii.,' orA]iuteKUun,*1865; bntlowemostnf 

1842, ]). 397. the folio whig information to Prof. Ou> 

m • Jottmal of Hort. Boc,' vd. ii., paiy's letters. 
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to M. Naudiu's obscrviitions on ^iirabilis, that it would bo f unctioiuilly 
effective. The fiict of the OToles of C. adami being moostrons, and the 
pollen apparently soiind, is all the more remorikable, becaiue it is opposed 
to what nsnallj oocnrs not only with most hy1»ids»'* but m ith tw o hybrids 

in the sjime p-nus, namely in ptirpnrro-'loiifjtUus, and Culjiiuo-ldbtirmun. 
In both thi'so hybrids, theovuk'8, as obse rved by I'rof. Casjwiry and iiiy5k'lf, 
were well-f. »riiird, wliilst many of tln' i>ollen-graius were ill-toiia(.Ll ; iu 
the latter hyi»rid '20 '.i i^r cent., and in the former no less than 
per cent, of the grains were ascertained by Prof. Caspory to be bad. This 
imnsual condition of the male and female leprodnctiTe elements in C lulami 
has b^ «.n nsed by Prof. Caspary as an arfrumont aguiiist this pl.nit In-ing 
cousitlured as an ordinary bylirid ]^roduetd from siL-d; but should 
remember tlmt with hy])ri(l< the ov\;lcs liave not been exnmiui d nearly so 
frequently us tliu ix)Ucn, and they niay be much ollener imi)crlect tlian is 
generally supi>os6d. Dr. XL Bomet, of Antibes, informs me (through 
Mr. J. Traheme Moggridge) that with li^brid Gisti the OTarium is frequently 
def >rni* b the ovulrs 1>eing in some cases quite absent, and in other cases 
incapable of fertilisation. 

Several theories have lH?en pr(>|v»Tmdod to ncconnt for tlie ori;:iu of 
C. adumi, and for the trausformiilious wiiich it undergoes. These trans- 
formatioDS have been attributed by some authors to simple bud-Tariatiou; 
but considering the wide difference between C, laburnum and purpureta, 
l>oth of which are natural species, and considering the sterility of the 
intermediate form, tin's view may bo summarily rejeoted. Wo shall pre- 
sently see that, with liyl)rid plants, two different embryos may be develojK'd 
within the sjime s< ed and eohero; and it luis been supiwsed that ('. «'/ ///< t 
might liave thus originated. It is known that when a plant with variegated 
leaves is budded on a plain tkoefc, the latter is sometimes aflbcted, and 
it is believed by some that the laburnum has been thus affected. Thus 
^fr. Purser states" that a common labumum-treo ia his garden, into wliich 
three jnifts of the ('ytisiis piir/inn-ns had b.H_'n inwrted, L'raibialiy iissnraed 
the character of C. n<htini; but more evidence ami copioiLs details would 
be ro»iuisitc to make so extraordiuary a statement cretlible. 

Many authors maintain that C. adami is a hy brid produced in the common 
way by seed, and that it has reyerted by buds to its two parent-forms. 
Negative results are of little yalue; but Beisseck, Oaspary, and I myself, 
trictl in vain to cross C. laburnum and p"rpiirens; when I fertilised the 
former with pollen of the latter, I liad the ueiirest approach to success, 
for pods were formed, but in sixtec:n days after the withering of the flowers 
they lull oflf. Nevertheless, the beUef that C, adami is a spontaneously 
produced hybrid between these two species is stroD^^ supported by the 
Act that hybrids between these species and two others haye spontaneously 



* XouvcUes ArchivtiB du Mutwum/ The statement is beUoTcd by Dr. 

torn, i p. 143. Lindky hi *QaKL Ohron.,' 1897. pp. 

»> See on this bead, Nandin. idem, 882, iOO. 
p. HI. 
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SEisen. In a bed of seedlings from C^elm^^M^wlucligrawiifitf to C 
pttreutftOid yns probably totflised by it, through the agency of insects 
(for these, as I know In- experiment, ]ilay an important part in the fertilisa- 
tion of the liibnrnum), the sterile hybrid pitrjtnreo-tlon'j'idis appeared.^^ 
Thus, also, Watcn r's Inlturmnn. tlu' f. ul}>iito-i<ilmtnuiii,^* spuutauoously 
a]j]*eared, as I am lulormcd by 'Six. Walerur, in a bed of seedlings. 

On the other hand, we have a clear and distinct aoconnt given by 
M. Adam, who raised the plant, to Pdtean,* showing that C, adami is not 
an ordinary hybrid. M. Adam inserted in tlic USUal manner a shield 
of the bark of C. purpurefis into a stock of C. hibiirninn; and tlic bud lay 
dormant, as often hai)pens, fur a year ; the shield then pro<luced many buds 
and shoots, ont; of which grew more upright and vigoroiLs with larger 
leaves tliun the shoots of C. puipuixus., and was consequently propagated. 
Now it deserYes especial notice that these plants were sold by Adam« 
as a variety of 0. purpunu$, before they had flowered ; and the account 
was pnhlished by Poitean after the i^lants had flowered, but before they 
had exhibited their remarkable tendency to revert into the two parcnt- 
Bix'cics. So that there was no conceivalile motive for falsification, and 
it is difticult to see how there could have been any error. If we admit 
as true M. Adam's acoonnt, we mtut admit the extraoixlinaiy fiiet that two 
distinct species can nnito fay their cellular tissue, and subsequently produce 
a i)lant iKuiring leaves and sterile flowt rs intermediate in diaracter Iwtween 
the scion and stock, and producing buds li.tMf t ^ reversion; in s'l rt. 
resembling in every importimt respect a hybrid formed in the onlmary 
■way by seminal rejiroduction. Such plants, if really thus formed, might 
1)0 called graft -hybrids. 

I will now give all the facts which I have lx;cn able to collect ilhistrativo 
of the nl)0ve theories, not for the sake of merely throwing light on the 
origin of ( '. (tdimi, but to sliow in how many extraordinary and complex 
methods one kind of plant may aflfect another, generally in connection 
with bttd-variatioiL The supposition that either C laburnum or put- 
purtua produced by ordinaiy bud-variation the intermediate and the 
other form, may, jis already remarked, be absolutely excluded, from 
the want of any evidence, from the great amount of change thus implied. 



•3 Bmnn, in 'Bot Mem. Bay Soc.,' 
1853, p. xxiii. 

** This hybrid hu never been de- 
scribed. It is t xiictly intermediate in 

folia;»o, tiiiu- of ili i\T' rintr. dark .strin^ at 
tUti haao of tliu alaudard petal, hairi- 
neai of the ovariom, and in almost eveiy 
other charaeter, between C. laburnum 
and alpiuus ; but it nj'j>rr»;irhf^ the 
former 8pi'cio8 moiT' marly in colour, 
and exceeds it in the length of the 
laoemea. We have before eeen that 
20-3 ptT cent, of its pollfn-gruins are 
iil-fionned and wortbleaik My plant, 



though growin t; not above tliirty or forty 
yardtf from both parent-Bpecies, during 
some seaaona yielded no goo<l ssvedti; 
but in 1866 it was annsoally fertile, and 
\ts h>ng racemes produced from one to 
oocuaionally even four pods. Many of 
the putls contained no good aetd^ but 
generally they contained a tingle appa> 
rontly good seed, sometimes two, and 
in ouQ ami tiirec seeds. Some of the 
bc-eds germinated. 

*Annalfl« de la 800. do Hori de 
Paris,' torn, vii., 1830, p. 98. 
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and from the starili^ of the mtennediate form. NeTortiieless sach* cases 
as nectarines suddenly appealing on peach-trees, oocaaionally ^th the 

fruit half-and-half in nature, — ^moss-roses app<':irin^ on other rosea, nith 
the flowers divide*! into lialves, or striprd with dilTi ient colours,— and 
other such casts, aie clusc-ly anaiogoua iu the result produced, though not 
in origin, with the cu^e u£ C. adumi. 

A diatingniahed botaniafc, Mr. G. H. Thwaites,** has recorded a re- 
markable ease of a seed from FaMa coeeinta fertilised by F, fulgem^ 
which contained two embryos, and waa " a true vegetable twin." The 
two i»hints produced from the two embryos were " extremely ilifferent in 
appciiraace and character/' though both resembled otlH;r liybrids of the 
same parentage producixl at the same time. These twin i>lanti< "were 
" closely coherent, below the two pairs of cotyledon-leaves, into a single 
" cylindrical stem, so that ffaey had aubeequently the appearance of being 
" branches on one trimk." Had the two unit< d stems grownup to their 
full height, instead of dying, a curiously mixed Jiybrid would have been 
produced ; but even if some of the buds had subsequently reverted to 
botli i)iirei!t-forms, the case, although more complex, wouhl not have l)ecu 
strictly analogous with that of C. luiami. On the other hand, a mongrel 
melon described by Sugeret perhaps did tiioa originate ; for the two main 
branches, which arose &om two ootgrledon-bnds, produced very diflforent 
firnit,— (in tlio one btandi like that of the paternal variety, and on the 
other branch to a certain extent like that of the '»»«^tf«*™*^^ variety, the 
melon of China. 

The famous bizzarri'i (Jrnit<je oflfurs a strictly parallel case to that of 
C^tUus adami. The gardener who in 10J4 in Florence raised this tree, 
declared that it was a seedling which had been grafted; and after the 
graft had perished, the stock sprouted and produced the bizzarria. 
GaUesio, who carefully examined several living specimens and compared 
them with the descrij)ti(m given by the original descril>er P. Nato,'^ states 
that the tree jfnKiuces at the s^uno time leaves, flowers, and fruit, identical 
■with the bitter orange and with the citron of Florence, and likewise 
compound fruit with the two kinds etther blended together, both extem- 
ally and internally, or segregated in various ways. This tree can be pro- 
pagated by cuttings, and retains its diversified chaiaoter. The so-called 
trifacial orange of Alexandria and Smyrna'' resembles in its general 
nature tlio )>i7,zarria, but differs from it in the .s^'v - ^ oranj-eand citron lieing 
bleiitied togetiier in the same fruit, and separately proilucnl (<n tin* same 
tree : notliiug is known ot its origin. In i"egard to. the Inziiarria, many 
authors beUeve that it is a graft-hybrid; Qallesio on the other hand 
thinks that it is an ordinaiy hybrid, with the habit of partially reverting 



^ ' Annals and Mag. of Nai BSat^' 

March 18i8. 
^ 'Fomologie Phyaiokg.,' 1830, p. 

ise. 

* Oalleno, * Gli Agruot del QIaid, 

Bot. Agrar. di Firouze,' 1839, p. 11. In 
his ' Tiuit^ da Citrus,' 1811, p. 146. be 



speaks as if the compound fruit ooa- 
si.-^t( <J in port of It-moiis, bat tbiaamiac 
reuUy was a mistake. 

•» * Gaid. Chron.,' 1855, p. G28. See 
alao Prof. Oupaxy, in ' Trannci Hort. 
Ooiigiefla of Amaterdain,' 1865. 
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by buds to the two parent-fonns ; and we bave seen in the lasi cbnpter 

that the siK'cics in this genus often cmss sj^ontanamsly. 

Here is another aualoiroiis, hut douhtful case. A writer in the ' GarJeuer's 
Chronicle st liti s tli:it an ,/,'>' ' /"s ruhinnKla in his garden yearly pro- 
duced on one of its brauciu s '• spikes of pale yellow flowers, smaller in 
size and somswbat sunilar in colour to those of J?. JUtva," If as the 
editor believes .^sculus rubieunda is a hybrid descended on one side from 
jE, fiava, we have a caae of partial reversion to one of the i»arent-forms. 
If, as some l)otanists maintain, yK. ruhicinahi is not a hybxid» bat a 
liatnral sjH'cies, the case is ono of simple hud-vnriation. 

The following facts sliow tliat hybrids pruluccd from seed in llio 
ordinary way, certainly sometimes revert by buds to their parent-forms. 
Hybrids between TVopitM^ttm mintu and mt^^ at first produced flowers 
intermediate in size, colour, and structure between their two parents; but 
later in the season somo of these plants prixluocd flowers in all respects 
like tliose of tlio mother- f'trm, min;.'l( d with flowers still retaining tho 
usual intermcihate' (•< iiidii ion. A hylin'd Crreus hetwc'ii ('. s-pccir>sissiinus 
and 2*/tylhnit/iii»,*"- plants wliich are widely diflerent in appearance, pro- 
duced for tho first throo years angular, five-sided stems, and then somo 
flat stems like those of C. phyllanthu*. Kohneuter also gives cases of hybrid 
Lobelias and Vorbascums, which at flrst produced flowers of one colour, 
and later in the season flowers of a different colour."* Naudin mised 
forty liylirids from Dnium hwh fcrtilisod hy D. stmniouiHm ; and three 
of tlii. s<' liylirids produeed many caiisnli s, of which a half, or cpiarter, or 
lesser segment was smooth and of small size like the capsule of the pure 
i>. kgvis, the remaining part being spinoee and of larger size like tho 
capsule of the pure D. airamonium : from one of these composite capsules, 
])Iants were raised wliich perfectly re^^^cmblod both parent-forms. 

Turning now to varietie-s, A st"ffiit>/ apple, conjectured to Ik? of msscd 
jxirentage, has hccn described in France,' " a\ liicli bears fruit, with one 
half larger than the other, of a red colour, acid taste, and peculiar odour ; 
the other side being greenish-yellow and very sweet : it is said scarcely 
ever to include perfectly developed seed. I suppose that fliis is not the same 
tree with that which Gaudiohftud exhibited before the French iDstitute, 
bearing on the same branch two distinct kinds of apples, one a rrinette 
rouge, and the other like a reint th. rniinrla jattndtre: tliis doul)le-bearing 
variety can be propagated by giafts, and continues to produce both kinds; 
itfi origin is unknown. The liev. J. D. La Touche sent me a coloured 
drawing of an sppla which ho brouc^t ficom Oanada, of which half, sur* 
rounding and ixiduding the whole of the calyx and the insertion of the 



*Oflid. CfaiODn' 1851, p. 406. 

(iiirtner, * Ba8tar«ler7.ou;i^ng.* s. 
niO. It is. howt'Vf'r. doulitful whethor 
tUc^ plnntd should bo ranked as species 
or Tnrieties. 

Giirtncr, idem, s. 5r>0. 
*™ 'Journal Physupic,' torn, xxiii., 
1783, p. 100. 'Act Acad. SU Pctcr;i- 



bmsh/ 1781, part i. p^ 219. 

' Xuuvdke Archives daMaa^imi,' 
torn. i. p. 41). 

W» L'Hurincs, Jan. 14, 1837, quoted 
in London's * Gaid. Hi^.,* vol xiii. p. 
2:io. 

Cotnptes Beadns,' torn, xxzir., 

lSo2, p. 7iti. 
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footstalk, is gram, the other half heing brown and of the natiue of the 

pfmime f/ris apple, with the line of seiMiration Ktw-m tlio two halves 
exactly definctl. The tree was a grafted one, aii« I Mr. J, a Touch. • thinks 
that tlio bnuit'h which In^rc tliifi curious aiiplc spnui;; tVinn tlic point 
of junction of the gmtt aud stock : hud thia fact been jusccrtaiiied, the 
case would piotjably have come into the smaU dasa of graft-hybrids 
preeently to he given. But the branch may haye sprung ttom the stock, 
which no doubt was a seedling. 

Prof. ir. Ixcoq, who has mado a great numtx^r of cro.sscs IkHwooii tho 
diflVruutiy coloured varieties of Mimhifi^ j.iln/^^i,'^'" tinds that in tho 
Hecdlings the colours rarely combine, but form ilistinct stri]M's; or half tho 
flower is of one culoui- and half of a diti'creut colour. Some varieties 
xegnlarly bear flowers striped with yellow, white, and red; but plants of 
such varieties occasionally produce on the same- root branches with nni- 
formly coloured flowers of all three tints, and othfflp braneh< s with half-and 
half colourtxl flowers and othei-s with marbled flowers, Galksio"* crossed 
rteiprocally wliite and n d carnatioas, and the seedlings were striiXKl ; 
but some of Uie striiMjd plants also bore entirely white aud entirely red 
flowers. Some of these plants produced one year rod flowers alone, md in 
the following year striped flowers ; or conyersely , some plants, after having 
borne for two or throe years striped flowers, would revert and Ix^ar exclu- 
sively red flowers. It may be worth mentioning that I furtilisr d ilic I'l'.-plc 
."iireil-pm (lAithyrus cMfontfus) ^^^tll jwllen from tho light-culoiucd raintud 
Lady: seedlings raised from one aud tliu Siime pinl were not inter- 
mediate in character, but perfectly resembled both parents. Later in 
the summer, the plants which had at first borne flowers identical with 
those of the Painted Ladyt produced flowers streaked and blotched 
with purple; showing in those darker marks a tendency to reversion to 
the mother-variety. Andi-ew Kiiiglit '""^ frrtilised two wliitc grapes with 
ix>llcn of the Aleppo graiH\ which is darkly variegated lK)th in its leaves 
and fruit. The result wjis that the yoimg seedlings were not at first 
variegated, but all became variegated during the snooeeding summer; 
besides this, many produced on the same plant bunches of grapes which 
were all black, or all white, or lead-coloured striped with white, or white 
dotted with minute black stripes; and grapes of all these shades could 
frequently be found on the same footstalk. 

In most of these cases of crossed yarieties, tuid in some of 

the cased of crossed species, tlie colours proper to both parents 
appeared in the seedliiij^, as soon as they lirst ilowered, iu the 
form of stripes or hirger se;/ineiits, or us wlkule llowers or fruit 
of two khids borne the same plant; aud in this ease the 
appearance of the two colours cannot strictly be said to be duo 
to reversion, but to some incapacity of fusion, leading to their 

W •G^ograph. Bot de llSoiope,' 'Traits du Citrus,' 1811, p. 45. 

torn. 1S54, p. 403; and *Db la 'TcwoMct Linn. Soo^' vol ix. p. 

FeooudaiioD,' 1802, p. 302. 268. 
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segregation. When, however, the later fiowera at fruity prodaoed 
during the same season or during a succeeding year or genera- 
tion, become striped or half-in-half, &c., the segregation of the 
two oolonrs is strictly a case of reyersion by bud-variation. In 
a future chapter I shaU show that, with animals of crossed 
parentage, the same individual has been known to change its 
character during growth, and to revert to one of its parents 
which it did not at first resemble. From the various Ucts now 
given there can be no doubt that the same individual plant, 
whether a Ijybrid or a inonirrel, sometimes returns iu its leaves, 
flowers, ami iVuit, either wholly or by sefj^ents, to both parent- 
forms, in the same manner as the Ct/tisua adamif and the 
Bizzarria Oratige, 

AVo will now consider the few faets whieh have been recorded 
in support of the Ix licf that a variety when rirjjift(^,| or budded 
on another variety sometimes affects the whole stock, or at 
the point of junction gives rise to a bud, or graft-hybrid, which 
partakes of the characters of both stock and scion. 

It is notonous that when the variegated Jessamine is budded on the 
oommotn ]dnd»ihe stoclc aometimes produces buds bearing variegated 
leaves : Mr. Bivem, as he informs me, has seen instaiioeB of thia. The same 

thing occurs witli ihv OleuiukT."'' Mr. liivers, on the authority of a trust- 
worthy friend, states that some huds of a polden-varicgated ash, which 
were inserted into common ashes, all died cxcei)t one; but tlie ash- 
stocks wore aflfoctcd,"' and produced, both al»ove and below the points of 
insertioii of tha platea of hark beasing the dead hods, dioala which bore 
Tariegated leavea. Mr. J. Anderaon Heniy haa eonmramcated to me a 
nearly similar case : Mr, Brown, of Perth, obaerved many years ago, in a 
Highland glen, an ash-trec with yellow leaves ; and buds taken fmra tins 
tree were inserted into common ashes, which in cousequeitee W( re ulTi rted, 
and produc^xl the Jl/ofchrd lirtailaUMute A»h. This variety lia.s been propa- 
gated, and has preserved its character during the lust ilt'ty years. Weeping 
adiea, a]ao» were budded on the aifeeted atocka, aod became sunilailj 
TBriegated. Many authors oonsider Turiegation as the tesolt of disease; 
and on this view, which however is doubtfol, for some variegated plants 
aro ])erfertly healthy and vifrorons, the foregoing cases may bo looked at 
as llie direct result of the inoeulation of a disease'. Variegation is much 
influenced, as we shall hereafter see, by the nature of the soil in which the 



CJarttK r (' Bastnnlcrzeugnng,* s. A neorly similar account was iriven 

611) gives fflony r(:fereuoe8 on this tfub- by Bradley, iu 1721, m hia ' Treatitie on 
jaot Hnsbsndiy/ foL i p. 199. 
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plants aie grown ; and it does not accm improbable that wliatevor change 
ill tho sap or tiKsues certain soils induce, whether or not calltxl a disease, 
mij^ht spread from the in>M rt<'d pi* co of bark to tlic stock. But a clmnge 
of tin's kind caniu)t Ixj considered to l»e of the nature of a graft-liyl»rid. 

There is a variety of the hazel with dark-purple leaves, like Uioso of 
the copper-beech: no one has attributed this oolonr to disease, and it 
apparently is only an exa^eration of a tint which may often be seen on 
the leaves of the common hazel. When this Tariety is grafted on the 
common hazi l,'" it sometimes colours, as has Ixcn asscrte«l, tho leaves 
Ix'low the ;_'r;ift; but I should add that Mr. Rivt rs, who has possessed 
hundreds of such grafted trees, has never sccii an instance. 

Gartner quotes two separate accounts of branches of dark and whito- 
frm'ted Tines which had been united in various ways, such as being split 
longitudinally, and then joined, &o, ; and these branches produced distinct 
ounchcs of prapes of the two col airs, and other btinches with gnipes 
cither ."^triped or of an interni' d'Mte mid new tint. Kveii tin- leaves in one 
v:\^'- Were varie,L'at( tl. These tacts are the more remarkable VKc iuse 
.iViidrew ivuij^'ht ue\er succeeded iu raising variegated grajx^s by I'ertilisiiig 
white Unds by pollen of dark kinds ; though, as we hsTO seen, he ob- 
tained seedlings with variegated fruit and leayes, by fertilising a white 
Tariety by the Tari^nted dark Aleppo gra]>e. Gartner attributes the 
abnve-f(noted cases merely to bud- variation ; but it is a strange coinei^h nco 
that the branehes whi<'li had Ix-en grafted in a ]X'culiar manner .'-hould 
alone have thusval-ied; and Jf. Adome de Tsohuriier positively as-serts 
that he produced the described result more than once, and could do so at 
will, by splitting and uniting the brandies in the manner described by him* 

I should not have quoted the following case had not the author of ' Dee 
Jacinthes'"* irapress<Ml me with tho Ix^lief not only of his extensive know- 
ledge, but of liis truthfulness: he says that bulbs of blue and red hyacinths 
may be eut in two, and that tliey will grow together and throw up a 
united stem (and this 1 have myself seen), with flowers of tho two colours 
on the opposite sides. But the remarkable point is, that flowers aie some- 
times produced with the two colours blended together, which makes the 
case closely analogous with that of the blended colours of the grapes on 
the tinited vine-branches. 

^Ir. K. Trail state<l in \PCu, Ixiforo the Botanical Society of F.diiibuigh 
(and has since given me fuller information), that sevenil years ago he cut 
about sixty blue and white potatoes into halves through the eyes or buds, 
and then carefully joined them, destroying at the same time the other eyes. 
Some of these united tubcxs produced white, and others bine tubers; 
and it is probable that in these cases the one half alone of the bud grew. 
Some, however, produced tu1)erR partly white and partly blue; and tho 
tubers from al^Mit four or live were n gularly mottled with tlie two colours. 
In these latter cases we may conclude thai a stem had been formed by 
the union of the bisected buds; and as tubers are produced by the en- 
largement of subterranean brandies arising fitom the main stem, their 

lioadoa's * AriMnetum,' roL iv. p. 'BH.staniprTcngnng,' s. (U9, 

25Q5, >>« Amsterdam, p. 124. 
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mottled odloor appaienflj aflbids dear evidenco of tlie intimate com- 

miEp:]iiii: of tlie two varieties. I have repeated these exixjrimeuts on the 
]K)tato au(i ou the liyacinth on a large scale, but with no success; but Dr. 
lliklubruiul iiitViriiKs me in a letter dated Jan. 2iul, 18()8, that ho lias 
rectoitiy succeeded with the potato. He removed ail the e^fs from a 
whiter amootli-skimied potato, and all from a led acaly potato, and inserted 
them leciprocally into each other. From, these eyes he raised only two 
plants; and of the tubers formed by them two were red and scaly at one 
end, and white and smooth-skinned at the other end; the middle part 
l)cing white with red streaks. Hence the possibili^ of the joxxlnction of a 
graft-liybrid may be look, il at ns established. 

iiiL most reliable iasiuucc known to me (with the exception of the 
case just given) of the formation of a graft-hyhrid is <m6, recorded by 
Mr. Poynter,*" who assnres me, in a letter of the entire accuracy of the 
statement. Jlosa DeoonieMia had l>een budded some years previoudy 
on a wliite Banksian rose; and from the much enlarged point ofjuuc- 
tiou, whnice the Devonieiisis jnvl lianksian still continued to grow, a 
tliird branch issued, w liich was neitiier pure Banksian nor pure Devoni- 
cnsis, but partook of the character of both ; tlio flowers resembled, l)ut 
were anperior in character to those of the variety called Lamar<juc (one 
of the Noisettes), while the shoots were similar in their manner of growth 
to those of the Banksian rose, with the exception that the longer and 
more robust shoot.s were fm'nished with prickles. Tliis rope was exhi- 
bited before the Floral Committee of the Horticultural Society t>l' Lijuilon. 
Dr. Lindley examined it, and concluded that it had certainly been pro- 
duced by ^e mingUng of if. Sanknce with some rose like R, Ikvotiiennt, 
"fox iriiile it was very greatly increased in Tigoor and in the sise of 
all the parts, the leaves were half-way between a Banksian and Tea- 
scented rose." It a]>])ears that ro.se-growers were aware tljat the Bank.sian 
rose sometimes aHlcts other roses. Had it not been for this latter state- 
ment, it mitrlit have been sus])t'ete(l that this new variety was simitly due 
to bud-variation, and that it had occurred by a mere accident at the point 
of junction between the two old kmda. 

To .sum up the foregoing facts : the statement tliat CijUstis 
adami originated as a graft-hybrid is so preeise that it can hardly 
be rejected, and the focte given above show that this is 
certainly possible. The peculiar, monstrous condition of the 
ovnles, and the apparently sound condition of the pollen, 
&Your the belief that it is not an ordinary or seminal hybrid. 
On the other hand, the fact that the same two species, viz. 
C» hiwmum and pur^ureuSf have spontaneously produced 
hybrids by seed, is a strong argument in support of the 
belief that C. adami originated in a similar manner. With 
respect to the extramciinary tendency uliich tliis tree exhibits 

* GanL Ghroo^' im, p. 672, with a woodcut. 
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to complete or partial reversion, we have seen that nndoobted 

seminal liybrids and mongrels are similarly liable. On the whole, 
I am iiicliued to put trust in 31. Adain'f^ statement ; and if it 
shuuld ever be proved truo, the same view would probably have 
to be extended to tlie TMzzarria and Trifacial oranges and to the 
apples above described. Althoufjh it is at present impossilde to 
arrive at any certain conclusion with respect to the oriLciu of these 
remarkable trees, the various facts above given ai»pear to nie to 
deserve attention under several points of view, more especially 
as showing that the power of reversion is inherent in Buds. 

On the direct or ininmliate adiou of the 31ale Element on tJie 
Mother Form. — Another remarkable ela-ss of fact-; must be here 
considered, because they have been supiiosed to account for 
some cases of bud-variation : T refer to the dir(X't aetion of the 
male element, not in the ordinary way on the ovules, but on 
certain parts of the female plant, or in the case of animals on 
the subsequent j)rogeny of the female by a second male. I may 
premise that with plants the ovarium and the coats of the 
ovnles are obviously parts of the female, and it could not have 
been anticipated that they would b" affected by the pollen of a 
foreign variety or species, although the development of the 
embryo, within the embiyonic sack, within the ovale, within the 
ovarium, of course depends on the male element 

Even as loug ugo as 1729 it was ol»!served that whito and blue varie- 
ties of tho Pea, when planted neiir ewsh other, mntoaUy crosscxl, uo doubt 
ihrmigh the agemsy of bees, and in the antmmi bine and white peas 
were foimd within the same pods. Wiegmaon made an exactly simikr 

observation in tlie present century. The samo result has followed eeveral 
times when a variety with peas of one colour has ]»ecn artificially crossed 
by a differently-<-<tli)uml variety."' These stiitements led l iartiu r, who wns 
highly sceptical on the subject, carefully to try a long series of expei inients : 
he selected the most eoDstant varieties, and the result ocmciusivcly showed 
that the colour of the skin of the pea is modified when poiUen of a 
difleiently-ooloiired variety is used. This conclusion has smoe been oon* 
firmed by experiments made by the Rev. J. M. Berkeley."^ 

Mr. Laxtoji of Stamford, whilst making experiments on ]>eas for the ex- 
press purpose of ascertaining; the influence of foreign i)ol!cn on the mother- 
pltuit, has recently"* observed an important additional fact. Jle fertilised 



' Philosophical Traiuaet/wiLzliiL, tordcrzcugung,' 1849, s. 81 and 499. 
1744-45, p. 525. * »i« * Ganl. Cliron.,' lSo4, pb 404. 

»7 Mr. Swayuc, in ' Tmnsact Hort IbiA, 18(16, p. 900. 

Soe./ voL V. p. 234 ; and Giirtacr, ' Beu»- 
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the Tall Siigar-pea, wliich bears very ihm gieen pods, beoaming brownish- 
white when di-y, with pollen of the Purple-podd* 1 v. ^vliich, as its same 
cxpn^Rsts, lijis dark-purple pods with very tliitk skiu, Ix'oominp pnle 
rcddish-puriilo when dry. Mr. Laxton lias cnltivatod the tall .sn^ ii-ju a 
during twenty years, aud has never seen or heard of it i)roducing a j»urple 
IKxl i noverthetess, a flower fartilised bgr pollen fixim the purple-pod yielded 
a pod clouded with paiplish^red, whidi Mr. Laxton kindly gave to me. 
A qpaoe of about two inches in length towards tin ( xtn mity of the pod, 
and a stii:i11< r p]iace near the stalk, were thus coloured. On comparing the 
colour wi'^i that of the i^urplc-pod, both jkkIs having been first dried and 
then soaked ui water, it was found to bo identically the same; and in both 
the colour was confined to the cells lying immediately beneath the uutcr 
sldn of the pod. The TalTes of the crossed pod were also decidedly thicker 
and stronger than those of the pods of the mother-plant^ but this may 
have been an accidental circnmstance, for I know not how fax their thick- 
ness in tlio Tall Sngar-p' a is a variable chanictor. 

The iK'iis of the Tall Su^ ir-pca, when dry, are palo greenish-brown, thickly 
covered with dots of dark purple so minute as to l)e visible only through a 
lens, and Mr. Laxton has never seen or heard of this variety producing a 
purple pea; but in the crossed pod one of the peas was of a uniform beau- 
tifiil violet-purple tint, and a second was irregularly clouded with pale 
purple. The colour h'es in the outer of the two coati? wliich surround the 
jxja. As the peas of the jturjilo-podded variety when dry are of a palo 
greenish-buflf, it would at tii'st apix;ar that this remarkable ciiange of coluur 
in the peas in the crossed pod could not have been caused by the direct 
action of the pollen of the pm-ple-pod: but whm we bear in mind that 
this latter variety has purple flowers, poiple marks on its stipules, and 
purple pods ; and that the Tall Sugar-pea hkewise has purple flowers and 
Stipulr'5, nnd microscopically minuto puq»le dots t>n the peas, wo ran lianlly 
doubt that the tendency to the production of jau-ple in both parents haa 
in combination mo<litied the colour of the i)eas in the crossed pod. 
After having examined these specimens, I crossed tlie same two varieties, 
and the pess in one pod, but not the pods themselves, were clouded and 
tinted with purplish-red in a much moreoons])icuous manner than the peas 
in the uncrossed pods produced at the same time by the same plants. I may 
notice as a caution that Sir. T.axton sent mo various other crossed ix?as 
sliglitly, or even greatly, motlitied in colour; but the change in these 
cases was due, as had been suspected by Mr. Laxton, to the altered eoiour 
of the eotyledoDs, seen through the transpaient ooats of the peas; and 
as the cotyledons are parts of the embryo, these cases are not in any way 
lemarkable. 

Turning now to the genus ]^Iatthiola. The pollen of one kind of stock 
sometimes affects tlio colour of the seeds of another kind, used as the 
mother-plant. 1 give the following ca.se the more readily, as Gartner 
doubted similar statements with respect to the stock previously made 
by other observers. A well-known hortienltnrist, "Major Trevofr Clarke« 
informs me" that the seeds of the large red-flowered biennial stock 



1" See. aim a paper by tliis obssTfer, noad bsfive the Intematioiud Hort and 
Bot CongRss of London, 1866. 
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^MaMicHa annuo; Coeardeau of the French) aro light bromi, and 
those of the purple bnmching Queen stock (if. ineana) are violet-black; 
and he Ibvind that, when flowers of the rod stock were fiurtilised by pollen 
firom the purple Ktock, they yielded iilxnit fifty j)or cent, of I'lncK- seedn. IIo 
Bcnt mc four \hmU t'r<nn a rc(l-flo\v. r.'il ])1,iiit, two of wluch had been 
fertili.sed by tJieir owu j»ulleu, aud tin v iiu ludLil [nilv l>ro\vu seed; and two 
which had been crossed by pollen from tho purple kind, and they included 
aeeda all deeply tinged with black. These latter seedn yielded purple- 
flowored plants like their &ther; whilst the pale brown aeeds yielded 
nonnal red-flowered plants ; and Major Clarke, by sowing similar seeds, 
has observed on a greater scale tlie same result. Tlie evidence in this 
case of the direct action of tho jK»llon of one s]>ecie8 on the colour of the 
seeds of another species appears to me conclusive. 

Lk the foregoing cases^ with the exception of that of the purple- 
podded pea, the coats of the seeds alone have been affected in 
colour. We shall now see that the OTarinm itself whether form- 
ing a large fleshy fruit or a mere thin envelope, may be modified 
by foreign pollen, in colour, flayour, texture, size, and shape. 

The most remarkable instance, l>ocauRO carefully recorded by higlily com- 
petent autlioritics, is one of wliicli I have seen an accoiuit in a letter 
written, in 18G7, V>y M. Xaudin to Dr. Hooker. M. Xaudin states* that 
ho has seen fi'uit growing on Chumctro^is humilis^ which had been fertilised 
by M. Denis with pollen from the Phoenix or date-palm. The fruit or 
drupe thus produced was twice as large as, and more elongated than, 
that proper to the Ohamnerops ; so that it was intermediate in these respects, 
as well as in texture, between the fruit of tlie two parents. Those 
hybridisL',1 t,eeds jjerminated, and prodnced yonn<; plants likewise in- 
termediate in character. Tliis case is the more remarkable as the 
Chamierops and Phoenix belong not only to distinct genera, but in the 
estimation of some botanists to distinct sections of the family. 

QaUeaio^ fertilised the flowers of an orange with pollen from tlio lemon ; 
and one fruit thus produced bore a longitudinal stripe of ]xx.>l having the 
colow, tlavour. and other characters of the lemon, ^fr. Anderson fert il ised 
' a fTi'een-fleslied melon with i^K)llen from a scariet-fleslied kind; in two of 
the fruits " a sensible change was perceptible; and lour otiier fruits were 
somewhat altered both internally and extemaUy." The seeds of the two 
first-mentioned fruits produced plants partaking of the good properties 
of both parents. In the fnitcd States, where Cucnrhitaceio are largely 
cultivated, it is the popular belief^ that the fruit is thus directly aflfected 
by foreign pollen ; and I have received a similar statement with respecl: to 
the cucumber in England. It is kno^vn that grajx-s have been thus atYected 
in colour, size, and shape : in France a jmle-coloured grape had its juice 
tinted by the pollen of the dai^-ooloaied Teintnrier; in Gennaoy a 



» 'IMt^ dn dinm,' pu 40. »> Ptaf. An Gray, 'Ptoo. Acad. 80,' 

i« • Tmnsaci Hort. 60c..' wd iv. p. Boston, ToL iT.. 1860, p. 21. 
318. jSmaIsotoI. v.p.65. 
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Taiiefy bore berries which were affected by the pollen of two adjoining 
kinds; some of the Ixrries being only partially affected or mottled.^^ As 
long niL'O as 17*>1 it was oUserved that, when diffc n ntly-colou red varieties 
of iiiaizt' j^'vow near each otlicr, tlifv mutually aftVct each other's seeds, and 
tliis is now a popular beUef in tiic United States. Dr. Savi tried the ex^jc- 
ximeni niiih eaie : he sowed yellbw and Uack-seeded maize together, and 
om the same ear some of the seeds wete yellow, some black, and some 
mottled,^ the differently coloured seeds being arranged in rows or irregu- 
larly. Mr. Sabine states^ that he has seen tlie form of the nearly p;l()l)u]ar 
Beed-c;ipsulc of Ai/i ir>/lh'j! nVia/a altered by the ai>i)lieation of the ]»ollcn 
of ani>ther Kpecies, of which the capsule has giblx>us angles. Mr. J. 
Anderson Henry crossed Rkododt^mlron Dalhousice with the pollen of 
.fi. NtUtciUii, whicb is one of the largest-flowered and noblest species of the 
genns. The largest pod produced Vy the former species, when fertilised 
with its own pollen, measured 1? inch in len;jr{li and li ingirtli; whilst 
three of the poils which had l>een fertilised by pollen of R. Xi'thillii 
measured IJ inch in leiif^tli niul ud less than 2 inches in ;iirth. litre we 
Bee thu effect of foreign pt.)Ucu aitparently confined to increasing the size of 
the ovariiim ; bnt we must be caatious in assnming, as the Mowing case 
showsy that in this instsnce size has been directly tninsfiarred from the 
male parent to the capsule of the female plant. !Mr. Henry fertilised 
Arnhis bkpharophi/lln with pollen of A. So>/' /-i, and the pods thus produced, 
of which he was so kind as to send me detailed measurements and sketches, 
were much larger in all their dimensions than those naturally producL-d by 
cither the male or female parent-species. In a futui-e chapter we sliall sec 



1** For tlie French case, tee ' I'mo. 
Hmt Sac.,' toL i. new series, IBOti, p. 
r)0. For fJermftny, M. Jack, quoted 
in Henfrcy's * BntaiiiinI (Inzctir.' vol. i. 
p. 277. A caac in England has rectiitly 
been alluded to by the Rev. J. M. 
Berkeley before the Hort Soe, of Lou- 
don.' 

' rJiilosr>j)hical Tninsaciionii,' vol. 
xlvii., 1751-52, p. 20G. 

w Galleslo, *Tcoria della Riprodo* 
zione/ 1816. p. 9."). Dr. HiMobrnml, of 
Bonn, in a letter dato<l Jan. 2nd, 18G8, 
informs me that ho has recently croased 
yellow and red maise, and obtained the 
same rcsnlt-ri as Dr. Suvi, with the im- 
portant ndtUtion, that in one case tlio 
a&L8, which 6iU]t|x)rl6 the eeeds, wait 
stained of a browDuh ooloor. Dr. Hilde- 
bniml also gives me some striking cases 
with respect to the npple-tn e. Hki; tliosc 
xeoorded further on. These valuable 
fteti will non be pabllihed in the ' Bot 
Zoitung/ 

'27 It may bo Mrorth while to call 
attention to the several means by which 



iluwcrti aud fruit becomo striped or 
mottled. Firstly, l>y the dh«et action 
of the pollen of anotlicr variety or spe- 
cies, as witli the :tl<nve-givon cases of 
oranges and maizt^'. tSccondly, in crosses 
of the first generation, when the colours 
of the two parents do not readily unite, 
as in the caMS of Mirubilis and 
Diarithu.s given a few pages back. 
Thinlly, in crossed plants of a subse- 
queut generation, by reversion, through . 
eilher bud or p< niinal generation. 
Fourthly, by reversion to a character not 
origioally giuned by a cross, but wliich 
had hng been lost, as with white* 
flr.w, ml varieties, which we shall here- 
ulter ffL-e utUn Ijecome striped with some 
uther colour. Lastly, there are cases, as 
when peadiee are i»odnoed with a half 
or quarter of the frait like a nectarine, 
in which the chnn err- i-i apparently due 
to mere variation, through either bud or 
Boninial genetation. 

' Transact. Hort. Soc.,' vol. v. p 00. 

MournalcfHortioalture,'Jan.20, 
1863, p. 46. 
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that the organs of vegetation in hybrid pittntfi, independently of tlie fharactor 
of dfber parent, ore sometmieB developed to a monstioos idzc ; and the 
inenased eiase of the pods in the finref^oing cases may he an analogoiifrfiict. 

No case of the direct action of tin- ]>ollon of one vjiriety on another is 
Iv't tor authenticated or more rcmnrkal>lo than that of t';f> rommon apple. 
Tlu" fniit here consists of the lower part, of tlio calyx riixi of the upper part 
of the tiower-pedunclG in a metamorphosed condition, m that the effect 
of the foreign pollen has extended even beyond the limits of the ovarium. 
Oases of apples thns afibcted were lecorded bj Bradley in the early part 
of the last centnry; and other cases are g^vm in old Tolunes of the 
Philosophical Transactions ; ^ in one of these a Russeting apple and an 
adjoining kind nintually aflfected each other's fruit: and in another case 
a smooth a{)ple affected a roujjh-coated kind. Another instance lias been 
given of two very different apple-trees growing close to each other, 
'wiiidi hon firoit lesembling each other, bnt only on the adjoining branches. 
It is, however, almost snperflnons to adduce these or other cases, after 
that of the St. Valery ai>])lo, which, from the abortion of the stamens, does 
not produce pollen, but, beinir annually fertili-^' il by tlio cirls of the ueigh- 
bourhof)d with pollen of many kinds, bears fruit, " di tiering from each 
other in size, flavour, and colour, but resembling in character the 
hermaphrodit«i kinds by which they have been fertilised."** 

I have now shown, on tlio authority of several excellent 
observers, in the case of plants belonging to widely dift'erent 
orders, tliat the pollen of one species or variety, when applied to 
a distinct form, occasional I v causes the coats of the seeds and 
the OTarium or hmi, including even in one instance the calyx 
and upper part of the pednnde of the mother-planty to become 
modified. Sometimes the whole of the ovariam or all the seeds 
are thus affected ; sometimes only a certain number of the seeds, 
as in the case of the pea, or only a part of the ovarium, as with 
the striped orange, mottled grapes and maisse, are thns affected* 
It must not be supposed that any direct or immediate effect 
invariably follows the use of foreign pollen : this is for from 
l)eing tlie case ; nor is it known on what conditions the result 
depends. 31r. Knight expressly states tluit he lais never seen 
the fruit thus affected, thon<j;h he has croased thousands of apple 

S.mn thiaheo'l thf hi;'li authoritv several other instnnr^^s : but it is not in 

of Frof. DecaiBne^ iu u paper tranalatod all caaes poaublo to distin^^uish between 

fai 'Proe. Hod 800./ toL i. new leries, the direct aetkm of fimign pollen and 

18GG, p. 48. bud-vurintions. 

Vol. xliii., 17U-45, p. 525; wl. »»» T. CU rmout-Tonnerre. in 

xlv., 1747-48, p. 602. 'Mem. de la Soc. Liuu. de Faria,' torn. 

"« * Transact. Hort. Soc.,' toI. v. pp. iii., 1825, p. 164. 
es and 68. Puvis alio htm oollMted 'TnnaMtof HoriBoc/ml. v. p. 

(•De la D^^Mtton,' 1887, ^ 88) 68. 

VOL. I. • 2 1) 
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and othar fruit-trees. There is not the least reason to believe 
that a branch which has borne seed or fruit directly modified by 
forein^n pollen is itself affected, so as subsequently to produce 

modified buds: such an occurrence, from the temporary con- 
nection of tlie fiower with the stem, wuuld be Imrdly possible. 
Hence but very tew, if unv, of the casi-s of sudden moditications 
in the fruit of trees, given in tlie enrly part of this chapter, 
can be accounted for by the action of fon^i^jn pollen ; for such 
moditied fruits have commonly been afterwards propagated by 
budding or grafting. It is also obvious that changes of colour 
in the llower which necessarily supervene long before it is ready 
for fertilisation, and changes in the shape or colour of the leaves, 
can have no relation to the action of foreign pollen : all such 
cases must he attributed to simple bud-variation. 

The proofs of the action of foreign pollen on the mother- 
plant have been given in considerable detail, because this action, 
as we shall see in a future chapter, is of the highest theoretical 
importance, and because it is in itself a remarkable and apparently 
anomalous circumstance. That it is remarkable under a physi- 
ological point of view is clear, for the male element not only 
affects, in accordance with its proper function, the germ, but the 
surrounding tissues of the mother-plant. That the action is 
anomalous in aj>]jcuranee is true, but hardly so in reality, for 
ap|iarcntly it plays the same j)art in the ordinary fertilisation of 
many flowers. Gartner has shown,''* by gradually increasing 
the number of pollen-grains until he sneeeeded in fertilising a 
I\Ialva, that many grains are expended in the development, or, 
as he expresses it, in the satiation, of the pistil and ovarium. 
Again, when one plant is fertilised by a widely distinct species, 
it often happens that the ovarium is fully and quickly developed 
without any seeds being formed, or the coats of the seeds 
are developed without an embryo being formed within. Dr. 
Hildebrand also has lately shown in a valuable paper ^ that» 
with several Orchideae^ the action of the plant's own pollen is 
necessary for the development of the ovarium, and that this 
development takes place not only long before the poUen-tubes 

'Ti^ itrngp zur Kcnntnibi der Be- kung dcs Pollen,' "notaniache Zcitung, 

frucbtung,' 1844, B. 347-3.51. No. 44 et aeq., Oct, 30^ 18fi3i a&d 

»■ 'Die FrochtbUdung ilcr Orcbi- 1865,8. 249. 
dren, ein Beneis IB? die doppelte Wii^ 
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haye reached the omleSi but eren before the phicentn and 
ovules have been formed; bo that with these orchids the pollen 
apparently acts directly on the ovarium. On the other hand, 
we must not overrate the efficacy of pollen in this ree^ t ; 
for in the case of hybridised plants it might be argued that 
an embryo had been formed and had affected the surrounding 
tissues of the mother-plant before it perislied at a very early 
age. Again, it is well known that with many plaiitK the 
ovarium may bo fully dfvclopt'd, though pollen be wholly ex- 
cluded. And la>tly, jNIr, Smith, the late Curator at Kew (aa 
I hear through Dr. Hooker), ol)sriV( (l the singular fact with 
an orchid, the Bonaiea apeciosa, the di.'velopment of the ovarium 
could be effected by mechanical irriUition of the stigma. Never- 
theless, from the number of the pollen-grains expended " in the 
satiation of the ovarium and pistil," — from the generality of the 
formation of the ovarium and seed-coats in sterile hybridised 
plants, — and from Dr. Uildebrand's observations on orclii Is, we 
may admit that in most cases the swelling of the ovarium^ and 
the formation of the seed-coats, are at least aided, if not wholly 
caused, by the direct action of the pollen, independently of the 
intervention of the fertilised germ. Therefore, in the previously- 
given cases we have only to add to our belief in tlie power of 
the plant's own pollen on the development of the ovarium and 
seed-coats, its further power, when applied to a distinct species 
or variety, of influencing the shape, size, colour, texture, &c., of 
these same part^. 

Turning now to the animal kingdom. If we could iuiagine 
the same llower to yield set ds during successive years, then it 
would not be very surprising that a flower of which the ovarium 
had been modifi* d liy foreign pollen should next year produce, 
when self-fertiiitMjd, ofispnng modiHed by the previous male in- 
fluence. Closely analogous cases Lave actually occurred with 
animals. In the case oiten quoted from Lord Morton,^" a nearly 
purely-bred, Arabian, chesnut mare bore a hybrid to a quagga ; 
she was subsequently sent to Sir Gore Ouseley, and produced 
two colts by a black Arabian horse. These colts were partially 
dun-coloured, and were striped on the legs more plainly than 

W ' Philoe. Transact," 1821, p. 20. 
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the real hybrid, or eveu than the quagga. One of the two cdts 
had its neck and some other parts of its body plainly marked 
with stripes. Stripes on the body, not to mention those on the 

legs, and the diiu-eoloiir, are extremely rare, — I speak after 
having long attended to the subject, — with horses ol all kinds in 
i:^iiiupe. and are unknown in the case of Arabians. But what 
' makes the ease still more striking is that the hair of the mane 
in these colts resembled that of the c^uagga, being short, stiff, 
and upright. Hence there can be no doubt that the quagga 
afi'ected the character of the offspring subsequently begot by the 
black Arabian horse. With respect to the varieties of oor 
domesticated animals, nutny similar and well-authenticated facts 
have been published,^^ and others have been communicated to 
me, plainly showing the influence of the first male on the progeny 
subsequently borne by the mother to other male& It will suffice 
to give a single instsnce, recorded in the 'Philosophical Trans- 
actions,' in a paper following that by Lord Morton : Mr. Gfles 
put a sow of Lord Western's black and white Essex breed to a 
wild boar of a deep chesnut colour ; and the pigs produced 
partook in appearance of both boar and sow, but in some the 
eh( siiut colour ol" the boar strongly prevailed." Alter the boar 
had long been dead, the sow was put to a boar of her own black 
and white breed, — a kind which is well known to breed very 
true and never to show any chesnut colour, — yet from this union 
the sow produced some } oui»g pigs which were plainly marked 
with the same ehesnut tint as in tiie first litter. Similar cases 
have so frequently occuned, that careful breeders avoid putting 
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a choice female to an inferior male on accomit of the injury to 

her subsequent prof^eny which may be expected to follow. 

Some physiolopsts have attemjittd to aceoimt fur these re- 
markable results from a first iiiiprt'<j:nation by the close attach- 
ment and freely intercommunicating blood-vessels between the 
modified eTnbryo and the mother. But it is a most iniprol>able 
hypothesis tliat the men* blood of one individual should aftect 
the repr(»duetive organs of another individual in such a manner 
as to modify the subsequent ofl'spring. The analogy from the 
direct action of foreign pollen on the ovarium and seed-coats 
of the mother-plant strongly supports the belief that the mah^ 
element acts directly on the leproductiTO organs of the female, 
wonderful as is this action, and not through the intervention of 
the crossed embryo. With birds there is no such dose con- 
nection between the embryo and mother as in the case bf 
mammals: yet a careful obsenrer, Dr. Ghapuis* states^ that 
with pigeons the influence of a first male sometimes makes itself 
perceived in the succeeding broods ; but this statement^ before it 
can be fully trusted, requires confirmation. 

Conduikm and Summary of the Chapter, — ^The facts given in 
the latter half of this chapter are well worthy of consideration, 
as they show us in how many extraordinary modes one organic 
form may lead to the modification of another, and often without 
the intervention of seminal reprtKluction. There is ami)le evi- 
dence, as we have just seen, tliat the male element luuy either 
directly alfect the .struct uro of the female, or in the case of 
animals U-ad to the mixlification of her otl'spring. There is 
sufficient evidence that the tissues of two plants may unite and 
form a bud having a blended character; or again, that buds in- 
serted into a stock may affect all the buds subsequently produced 
by this stock. Two embryos^ differing from each other and 
contained in the same seed, may cohere and form a single plant. 
O^bpriug from a cross between two species or varieties may in 
the first or in a succeeding generation revert in various degrees 
by bud-variation to their parent-forms; and this reversion or 
segregation of character may afiect the whole fiower, fruity or 
leaf-bud, or only the half or smaller segment, or a single organ. 

' Lc Pigeon Voyagcur liclge, 1805, p. oli. 
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In some cases this segregatiou of character apparently depends 
on some incapacity of union rather than on reversion, for the 
flowers or fruit uhich are first prochiccd disphiy by segments the 
characters of both parents. In the Cytisus adami and the Biz- 
zarria orange, wliatover their origin may have been, the two 
parent species occur blended together under tlie form of a sterile 
hybrid, or reappear with their characters perfect and their re- 
productive organs effectiye; and these trees, retaining the same 
sportiTe character, can be propagated by bads. These Tarioofl 
facts ouglit to be well considered by any one who mhes to 
embrace under a single point of view the various modes of re- 
production hj gemmation, division, and sexual union, the repara- 
tion of lost parts, variation, inheritance, reversion, and other 
such phenomena. In a chapter towards the close of tiie foUow- 
ing volume I shall attempt to connect these facts together by a 
provisional hypothesis. 

In the early half of this chapter I have given a long list of 
plants in which through bud-variation, that is, independently 
of reproduction by seed, the fruit hai? suddenly become modified 
in size, colour, flavour, hairiness, shape, and time of maturity; 
flowers have similarly changed in shape, colour, and doubleness, 
and greatly in the character of the calyx : young branches or 
shoots have changed in colour, in bearing sjiines, and in habit 
of growth, as in climbing and weeping ; leaves have changed, 
in colour, variegation, shape, period of uuiblding, and in their 
arrangement on the axis. Buds of ail kinds, whether produced 
on ordinary branches or on subterranean stems, whether simple 
or, as in tubers and bulbs, much modified and supplied with 
a stock of nutriment, are all liable to sadden variations of the 
same general natar& 

In the list, numy of the cases are certainly due to reversion 
to characters not acquued from a cross, but which were formerly 
present, and have been lost for a longer or shorter period of 
time ; — as when a bud on a variegated plant produces plain 
leaves, or when variously-coloured flowers on the Chrysanthe- 
mum revert to the aboriginal yellow tint. Many other cases 
included in the list are probably tluc to the plants being of 
crossed parentage, and to the buds reverting to one of the two 
panmt-forms. lu iilustratiuu of the origin of Cytisus adami. 
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several cases were given of ])artial or complete reversion, Ixith 
with hybrid and mongrel plants ; hence we may suspect that 
the strong tendency in the ChrysantlK^raum, for instance, to 
produce by bud-variation differently-coloured Howers, results 
from the varieties formerly having been intentionally or acci- 
dentally crossed ; and that their descendants at the i»resent day 
still occasionally revert by buds to the colours of the more 
persistent parent-varieties. This is almost certainly the case 
vith BollisBon's Unique Pelargonium ; and so it may be to a 
large extent with the bud-Yarietiee of the Dahlia and with the 
** broken coloms " of Tulips. 

Many cases of bnd-yaziation, however, cannot be attributed to 
leyeision, bat to spontaneous variability, such as so commonly 
occurs with cultivated plants when raised from seed. As a single 
variety of the Chrysanthemum has produced by buds six other 
varieties, and as one variety of the gooseberry has borne at the 
same time four distinct varieties of fruit, it is scarcely possible 
to believe that all these variations are reversions to former 
parents. ^\ e can hardly believe, as remarked in a previous 
chapter, that all the many peaches which have yielded nectarine- 
buds are of crossed parentage. Lastly, in such eases as that of 
the moss-rose with its peculiar calyx, and of the rose which beai-s 
opposite leaves, in that of the Imatophyllum, i\.c., there is no 
known natural species or seedling variety, from which the cha- 
racters in question could have been derived by crossing. We 
must attribute all such cases to actual variabilitv in the buds. 
The varieties which have thus arisen cannot be distinguished 
by any external character from seedlings ; this is notoriously the 
case with the varieties of the Bose, Asalea, and many other 
plants. It deserves notice that all the plants which have yielded 
bud-variations have likewise varied greatly by seed. 

These plants belong to so many oideiB that we may infer 
that almost every plant would be liable to bud-variation if placed 
under the proper exciting conditions. These conditions, as far 
as we can judge, mainly depend on long-continued and high 
cultivation ; for almost all the plants in the foregoing lists are 
perennials, and have been largely propagated in many soils 
and under ditierent climates, by cuttings, offsets, bulbs, tubers, 
and especially by budding or grafting. The instances of annuals 
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varying by bads, or producing on tiie same plant differently 
coloured flowers, are comparatively rare : Hopkirk^^ has seen 
tbis witb Convolvulus iriedlor ; and it is not rare with the Balsam 

and annual Delphinium. According to Sir R. Schoinburfjk, 
plants from thf^ warmer tempcnito re<!:ions, when ('ulti\attd 
under the hot climate of 8t. Duiiiingo, are eminently lial)]e 
to bud-variation : but chanirt? of climate is bv no means a neces- 
sary contingent, as we se(? with the gnosebprr}^ currant, and 
pome (ttliers. Plants living under tlieir natural conditions are 
very rarely subject to bud-variation : variegated and coloured 
leaves have, however, been occasionally observed; and I have 
given an instance of the variation of buds on an ash-tree ; but 
it is doubtful whether any tree planted in omamenttil grounds 
can be considered as living under strictly natural conditions. 
6&rtner has seen white and dark-red flowers produced from the 
same root of the wild AoktHea mUUfoUvm ; and Pro£ Gaspary 
has seen Viola luUa, in a completely wild condition, bearing 
flowers of different colours and sises.'*^ 

Ab wild plants are so rarely liable to bud-variation, whilst 
highly cultivated plants long propagated by artificial means 
have yielded by this form of reproduction many varieties, we are 
led through a series such as the following, — namely, all the eyes 
in the same tuber of the potato varying in the same manner, — 
all the fruit on a purple plum-tree suddenly beroming yellow, 
— all the fmit on a double-flowered almond suddenly becoming 
I>cac'h-like, — all the buds on grafted trees being in some very 
slight degree afTected by the stock on which they have been 
worked, — all the flowers on a trausplanted heartsease changing 
for a time in colour, size, and shape,— -we are led through such 
facts to look at every case of bud-variation as the direct result 
of the particular conditions of life to which the plant has been 
exposed. But if we turn to the other end of the series, namely, 
to such cases as that of a peach-tree which, after having be^ 
cultivated by tens of thousands during many years in many coun- 
tries, and a^r having annually produced thousands of buds, all 
of which have apparently been exposed to precisely the same 
conditions, yet at last suddenly produces a single bud with its 
whole character greatly transformed, we are driven to an opposite 

M« 'Flora AtKMnalm' p. 164. 

* Schriften der Fhya-Okmi. Genii, m Ronigsbofg/ Bund yi^ Feb. ^, HiGft, a. 4. 
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ooncloaioD. In snch cases as the latter it would appear that the 
traoBfonnatioD stands in no direct relation to tiie oondiUons 
of life. 

We haye seen that yarieties produced fiom seeds and from 
buds resemble each other so closely in general appearance, tliat 
they cannot possibly be distinguished. Just as certain species 
and groups of spedesj when propagated by seed, are more yari- 
able than other species or genera, so it is in the case of certain 
bnd-varieties. Thus the Queen of Eujiland Chryj^anthenium has 
produced hy tliis latter process no less tlian six, and lioUisson's 
Uiiiijiie rdargouium four distinct varieties ; moss-roses have also 
prydiicrd .several other moss-roses. The Ixosaccje have varied 
by buds inore tbaii any other group of plants; but tiiis may be in 
large jtart due to so many members luiviiig been loupr cultivated ; 
but within this one group, the [Mjacli has often varied by buds, 
whilst the apple and pear, both grafted trees extensively cul- 
tivated^ have uHbrded, as far as I can ascertain, extremely few 
instances of bud-variation. 

The law of analogous variation holds good with yarieties pro- 
duced by buds, as with those produced from seed: more than 
one idnd of rose has sported into a moss-rose ; more than one 
kind of camellia has assumed an hexagonal form ; and at least 
seyen or eight yarieties of the peach haye produced nectarines. 

The laws of inheritance seem to be nearly the same with 
seminal and bud-yarieties. We know how commonly reyendon 
comes into play with both, and it may affect the whole, or only 
segments, of a leaf, flower, or fruit. When the tendency to 
reversion aftecta many buds on the same tree, it becomes 
covered with ilifferent kinds of leaves, flowers, or fruit; but 
there is reason to believe that sucli fluctuating varieties have 
generally arisen from seed. It is well known that, out of a 
number of seedling varieties, some transmit their character much 
more truly by seed than others: so with l>i id-varieties soiru' 
retain their charartt r by successive buds more truly than others ; 
of which instances have been given with two kinds of variegated 
EuonymuB and with certain kinds of tulips. Notwithstanding 
the sudden production of bud-varieties, the characters thus 
acquired are sometimes capable of transmission by seminal 
reproduction : Mr. Bifm has found that mosft-roses generally 

YOL. I. 2 b 
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reproduce themselves by seed ; and the mossy chaiacter lias 
been trsnsfened by crossuig,firom one species of rose to another. 
The Boston nectarine, which appeared as a bud-variation, pio- 
daced by seed a closely allied nectarine. *We have however 
seen, on the authority of Mr. Salter, that seed taken from a 
branch with leaves variegated through bud-variation, transmita 
this character very feebly ; whilst many plants, which beciime 
variegated as seedlings, trausmit variegation to a large proportion 
of their progeny. 

Although I have been able to colle<.':t a gootl many cases 
of bud-variation, as shown in the prev^ious lists, and might 
probably, by searching foreign horticultural works, have col- 
lected more cases, yet their total number is as nothing in 
comparison with that of seminal varieties. With seedlings 
raised from the more variable cultivated plants, the variations 
are almost infinitely numerous, but their differences are gene- 
rally slight : only at long intervals of time a strongly marked 
modification appears. On the other hand, it is a singnlar and 
inexplicable fact that» when plants vary by bods, the variations, 
though they occur with comparative rarity, aro often, or even 
generally, strongly pronounc^ It struck me that this might 
perhaps be a delusion, and that slight changes often occurred in 
buds, but from being of no value were overlooked or not recorded. 
Accordingly I applied to two great authorities on this subject, 
namely, to Mr. Rivers with respect to fruit-trees, and to Mr. 
Salter with respect to flowers, l^lr. Rivers is doubtful, but does 
not remember having noticed very slight variations in fmit- 
buds. Mr. Salter informs me that with flowers such do occur, 
but, if propanrat(^d, they generally lose their new character in 
the following year; yet he concure with me that bud-varia- 
tions usually at once assume a decided and permanent character. 
We can hardly doubt that this is the rule, when we reflect 
on such cases as that of the peach, which has been so care- 
fully observed and of which such trifling seminal varieties have 
been propagated, yet this tree has repeatedly produced by bud- 
variation nectarines^ and only twice (as &r as I can learn) any 
other variety, namely, the Early and Late Grosse Mignonne 
peaches ; and these differ from the parent-tree in hardly any 
character except the period of maturity. 
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To my sQiprise I hear from Mr. Salter that he hrings the 
great principle of selection to bear on variegated plants propap 
gated by bads, and has thus greatly impioyed and fixed several 
varieties. He informs me that at first a branch often produces 
variegated leaves on one aide alone, and that the leaves are 
marked only with an irregular edging or with a few lines of 
white and yellow. To improve and fix snoh varieti^, he linds 
it necessarv to enconrajre the bnds at the bases of the most 
distinctly marked leaves, and to j)ropagate from them alone. 
By following with perfieverance this plan during three or four 
successive seasons, a distiuct and fixed variety can generally be 
secured. 

Finally, the facts given in this chapter prove in how close 
and remarkable a manner the germ of a fertilised seed and the 
small cellular mass forming a bud resemble each other in func- 
tion, — in their powers of inheritance with occasional reversion, — 
and in their capacity for variation of the same general nature, in 
obedience to the same laws. This resemblance, or rather identity, 
is rendered far more striking if the &ets can be trusted which 
apparency render it probable that the cellular tissue of one 
species or variety, when budded or grafted on another, may give 
rise to a bud having an intermediate ehaiacter. In this chapter 
we clearly see that variability is not necessarily contingent 
on sexual generation, though much more frequently its con- 
<"omitaut than on bud-reproduction. We sec tliat bud-variability 
is not solely dependent on reversion or atavism to long-lost 
characters, or to those formerly acqin'red from a cross, but that 
it is often spontaneous. But when wc ask ourselves what is the 
cause of any particular l)ud-variation, we are lost in doubt, being 
driven in some cases to look to the direct action of the external 
conditions of life as sufficient, and in other cases to feel a pro- 
found conviction that these have played a quite subordinate part, 
of not more importance than the nature of the spark which 
ignites a mass of combustible matter. 
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MVKDY'S (Qkkeral) Pen and PeneU SketeliM in India. 
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taining Organic Remains. Fourth Edition. Map and Plates. 8TO.30t. 

MURRAY'S RAILWAY BEADING. Containing:— 



Vtiiu.l»«Toif. Bf Lo 
NlMBOaOIITBI Cbasb.I*. 
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MaajaABr*! Sr«BitB Btu^a. it,4d, 
Taiaea'a Sotm* w»om Liaa. St. 
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— English Battles and Slsgianf til* Plsninaular 

War. FourU* EdUian, PortraiU PostSvo. 



Digitized by Google 



PUBLISHED BY MR. MURRAY. 2S 



NAUTICAL (Thb) ALXANACK. fioyal 8to. 2b, M. {By 
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PHILLirP (C. S. M.) On Juri*.prudence. 8ro. 12*. 

PHILUPS' (JoBK) Memoira of WUiiam Smith, (the Father of Geo* 
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Vtraloa. BUtad vtth VotM and Eaaayi. Aitlatod bj 8m Bmv 
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IiluBtratiuiis. 4 Volt. 8to. 16*. eacb. 

Historical Evidences of the truth of the SoriptoN 
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Fcap. Bvo. U. 
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SALLESBl itY S (Edwau) /'Ghildren of the Lake." A Poen. 
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SAITDWITH'S (HoMn»T) Siege of Kan. Post Sto. tt, 6d. 
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(Master of lialiol) University Sermone, preached at 

Oxford. I'ost bvo. 8«. 6d. 
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SOUTH'S (JouiT F.) Household Surgery ; or. Hints on EmeigeOp 
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8to. 106*. 
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8TBPHENS0NS' (Gkoroi and Pobkrt) Lives. 15y Samuel 
Smii.kk. V Ith I'ortrAtfH and Jo lUn-trations McdiiiUi 8vo. iU. 
Or J^-iifi'ar Kditicm with Woodcuts, iv-st 8vo. 6*. 

SIOTHAKD'3 iTuu") Life. With Personal ReminisoMWei. 

By Mm. Beat. With Portrait and 60 Woodcuts. 4to. 21». 
STREET'S ^G. £.) Gothic Architecture in Spain. From Peraonal 

ObwrVatioBa dtirlnp nevtral ionmeya tiirough that country, Illaa- 

tntkcM. Mi^iiiin bvo 

Brick and Jklarble Arehitoetore ^ Italj in the 

Middle Agvs. Datea. 8vo. 

SULLIVAN'S (^iR Edward) Princes, Warrior*, and Statesmen 
of iTidla; aa HUtortcal Narrative of the moat Important Evt^nta, from 
ilu'i liiTSstoo of Mabnottd of ObUni to that of Nadir Sliaii. 6vo. 18a. 

SWIFT'S (JoMATUAR) Ufe, Letterf, Jouraals* and Worka. By 

JoHV FonsTEB, Sto. (In Prfjxiratitm ) 

SYB£L'S (Vow) History of the Frtiich Revolmion, from the 
Bwrret AreblT^s of tjerwanv. Trauklaied Iroiu tlie Germau. By 
Wai tSKC. Pbbbv. VuIk. Idi2. Bvo. 2U. 

STHireiPnonasoE) Principles of Snigeiy. ithjidilitnu 8to« 12i. 
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STUDENT'S HUMS. A Huioigr of Eagland from the Inraiton 
of Jn1i!iiCMmrtolh§]liiTollltloa«rMHa David Hon CtOUtM 
»nd continued to 18SB. Woodfittlt, PMtBf*. 7*. 9(L 
OiieBtioni on ih« thawti Work, lino. a. 

HISTORY OF FRANCE; from the Earliest Times 

to the E«t«»ili»hmtut of the Htcond Empire, 1852. Dy W. 11. J'raiisox, 
UJk. Woodcurn. Tost 8vo. 7i. M. 

HISTORY OF 6R££C£; from the Earliest Time* 

to the Roman Conqu««t With the Hlstoiy of LiteritUM ud AH. Bf 
Wm. Smith, LL.I), WoodflOtft. ClOWIlSfO. 7#. M. 

• » Q.i»'Kflfiin on the abwe Work, llmo. W. 

HISTORY OK ROME; from the Earliest T?mefl 



lothp i:«t«UIi»hnientof tlie Empire. With the Hi-»tory of laterdture 
tad Art. H. iXaoLlDUEtu WoodciiU, Crown 7< t,t. 

GIBBON ; an Epitome of the Decline and Fail of the 



R-tmkn Empire. Ineorporating IheBeieaKriMIOf ! 
WoodeatH. Post 8vo. li.M - , . . , X * *v 

DLACKdTONE: a S}>tcniat;c .Mirulgment of the 



Bntlw ConMMntarlM. By R. Mau -i m k kh :, I>. I'osisro. 7#.8«l. 
- MANUAL OP ANCIExST GEOGRAPHY. BjBsT. 

W. L. Bbvam, M A. Wooilcutt. Post 8vo. 7a.€d. . _ 

MoDERNGEOGKAPHY. J^Bl?. 

W. UBsTAJi. Woodoata. Poet Stp. PrewJ ^^^„ 

OLD TB5TAMB1IT HMTOBY; 



From the Creation to the Rntum of (be JeWi fcOB CtpHfUT' 

and Woodcuts. Po«t 8vo. 7«. 6'. t,Tom/M>v 

MEW TESTAMKNT HISTORY. 



With an Introdaetton eonnecfmR the Hi-tory ol the 014 and New 
Testamwite. Mepe end Wooden b. l*"*/ 7 • 
_ ECCLESIASTICAL HISTORY. 

Containing the UisHory of t!;^ (•hri»ri«n C-oreb ftom tbe Cleeeof the 
MevTeetaBMiitCenen to tl. i: ' T'^'^'^^k 

MO!{AL riilLO.'sOril Y. With 



QaetattoiuafidBefemieeii. By Wiu.iam Ki emiwo. u.o. v stSv-o. 7.tw. 
Jl ENGLISH LANG UAUl!l. By Gio. 

p. MAhSH. Po^tSro. 7j.<W. «, «. « 

ENGLraHLlTEBATUEBw B^T.B. 

Sbaw, M.A. PoetSvo. 7#.W. ^. ,,„„^.„wT„« 

SFECIHSN8 OF BNGUSH LITERATURE. 



Selected froai the Chief Wilien. Bf Taovai a 0aAW, M.A. fuse 

TAIT^ (Hisn.)i') Dangers and Safeiruarda of Modem Theology, 
c .n'aininj; Suf gent ion* to the Theological Student under Present Ulffl- 
cultiet. 8vo. 9$. 

TAYLOR'S (HwiBT) Notes from Life— on Moaey, Homility hud 
ltidppend«?nc<', Wisdom, Cboiee lo M»rrie«e, Children, and Life Mtetie. 

8vo. 2* 

THOMSON'S (ARcnBisnop) Sermons, Preached in the Chapel of 

LineelB'K Inn. 8vo. I0i.6d. 

Life in the Light of Ood'^ Word. Post 8vo. 6*. 

TUBEE-LKAVKD MANUAL OF FAMILY PliAYiiR, arranged 

(. to Have the troohle of tamliig the Fii«ee heekmrtto and iirvafda. 

Boyal 8vo. i$, 

TRKMBNHBiBRB(H. 8.) ;Th«FnuieliiteaPriTnegeandnota1light, 

provtMl by the Political Ex [>erif-ni-o >f the An'-ients. Fci»;» f^vo. is.td. 

TRISTRAM'S (H. B.) Great Sahara, or VVanderiDg^ South of the 
AUaa MoaBtehM. Mqp and UtaatnilloBa. Foetefo. U«. 
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TWIS8* (Houoi) I4fe of Lord Oluuwallor BMmi, with SoIooUoiu 
from hia CoRWpondnMa. rurtnll Tkkd JMMfm. f T«lt. Fort 

8ro. SI*. 

TTKDALL'S (JoHw) Glaciers of the Alp?«. With an account of 
Three Ycftni' Obseivatioiis and Experimenu oa tbeir Qeaeral Pii*> 
noraena. Woodcut*. Post 8vo. 14*. 

TTTLER'S (Paijuok FuAan) Memoixa. Bj Bbt. J. W. Bomom, 

M.A. 8to. 9*. 

VAMBERY'S (Arminh s) Travels in Central Asia, from Teheim 
ftCTMa th« Turkum»n l)«!M>rt on the £astera Sbora of tlM C*»vitM td 
KMva, Bokhara, and Samarouid la IMS. Map and Illastnatiaiw. Sro. SU. 

YAUOHAN'S (RiT. J>B.) Soinoni pmehod la Hanow BehooU 

8to. 10*. M. 

WAAGBN^ (Da.) TreaKures of Art in Great Britain. Being aa 
Aeeotint of the Chief CoUectionH of Paintings, fianlptnra, llamuMdrlpttv 
Miniaturoa, Ac. Ac, in this Country. Obtainad tnm FkmuI iMpM* 
tion during Viaitii to Kni^land. 4 Vols. 8vo. 

WELLINGTON'S (Thb Ddkb or) D^apatcliefl during his rariona 
Campaigna. CoiiijiUrii ttcm Oflelal and ofiMr Aatbaiitla J>oaaiD«abk 

8 Vols. 8vo. 21«. each. 

Supplementary D«cpatche«, and oUmt Fi^n. 

▼•ll.LtoXlI. 8to. 201. each. 

■ Civil and Political DeepatchcB. Vols. I. and IL 

UtitoUSB. 8vo. 20*. eAcli. 

— — ^— ^— Selections from Despatches and General Oideci. 
tr«. 16a. 

Speeches in Parliament. 2 VoU. 8vo. i'ls. 

WHITE'S (Hbnrt) Massacre of St. Bartholomew. Preceded by a 
History of the Religious Wari of the Keign of Charlea IX UAfd o.i 
a Peraonal Kxaniinntlon of the Metropolitan and Provincial Archiveii 
of France. With Illustratinna. 8vo. 16*. 

WILKINSON'S (Sir J. G.) Popalar Account of the Private Life, 

Manners, and Ctistoniit of the Ancient Egyptians. Jfno Edition. 

ReTlaed and Col cie Used. With 600 Woodcum. 2YriN. P. st Svu, 18*. 

Handbook for Egypt. — Thebes, the Nile, Alex* 

aairiatOalni«koPynBUa,lloaBtfltBaltAe. Ifaip. FoitSvv. 10s. 

WILSnxs (Bishop Daniel) Life, with ExtracU from hie 

Letters and JoumRls. Hv Key. Jobiah Bamcaii. Second Juiittmt. 

lllulntlooa. Puhlsvo. 9*. 

- (On^- SiH Robert) Secret History of the Freneh 

Invasion of Ku^«ia, and KeLreat of the French Army, 1812. Steemd 

^— — Private Diary of Travels, Personal Services, and 
PoMIe Emits, dnrinf Miaslens and Bmplefmenta (n Spain, Sloilj, 
Turkey, Raji«l», PyUtid. nprniany, Ac. 1H12-14. 2 Vols. 8vo. 28*. 

Antobiograpkical Memoirs. Containing an Account of 

bis B«dr LUi dova 10 tte Fioee «r TUatt. Fomit. tVols. 9n. 

WOOD (Sn W. Paoi) On the Continnily of Seriptaio, aa Declared 
by the Teatlmoar «f OoT Iioid «Bd«f ibo SvaaffsUata aai ApoMlas. 

Post 8va. 6*. 

WORDSWORTH'S (Cahow) Joonial of a Toar la Atltana aad 

AtUea. Third Edition. Platea. PostSvo. 8*. e«l. 
— Pictorial, Descriptive, and Historical Account 

of Ore«ee. with n KlRtoryof Greek Art, bv (i. SCKABI'. VAA. Mm 
SdUiom. Witii 600 Woodsats. BoualSvo. 28*. 
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